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Tricks of Tape Splicing 


Eliminate Fiuorescent Buzz 
ex Electronic Christmas Bells 
Update Your Fid-3 Tuner 


PORTABLE RECEIVER 


for home and away—indoors and outdoors 


WORLD'S MOST VERSATILE RECEIVER! 
receiver, a 3-way portable, a marine receiver, and 
an SWL receiver. 


..a ham 


For home and away—indoors and out. 


National’s new NC-66 offers you AC/DC- battery 
operation, five-band coverage from 150 ke to 
23 me, electrical bandspread with logging scale, 
plus a fixed-tuned CW oscillator. Housed in a 
handsome, rugged metal cabinet with a carrying 
handle, National quality is evident throughout 
this great new portable. You’ll find it attractively 
functional with a long ‘‘Full-Vue” slide rule dial, 
a quality 5’’ PM speaker, and a phene jack. It also 
has fro antennas: whip and loop stick. 


For boat owners a special marine band from 150 ke 
to 400 ke covers maritime DF beacon service. And, 
of course, CD positions are clearly marked. 


FEATURES: 


* Continuous coverage of DF beacons, AM broadcast, 
amateur and world-wide shortwave bands. 150-400 
kc, .5 to 23 me. 

* Operates on 115 volt AC or DC or self-contained 
batteries, or 220 volt AC with accessory adaptor. 

* Full electrical bandspread. 

* Provisions for external direction finder for marine 
use. 

* Salt spray tested. 

* Built-in ferrite loop antenna for DF and BC bands. 

* Built-in whip antenna for shortwave bands. 

* Receives voice or code. Has CW oscillator; and pro- 
vision for phones. 

* “Full-Vue" slide-rule dial with easy-to-read scale. 
Amateur and principal shortwave bands as well as 
CD positions clearly marked. 

* Logging scale provided. 

* Complete with built-in speaker. 

* Separate switch for stand-by operation. 

* Handsome, modern styling: two-tone metal cabinet, 
chrome trim, with carrying handle, and enclosed 
back. 


“BAND COVERAGE 
OF 150-400 KC 
BC .50-1.4 MC 
1 1.40-4.05 MC 
2 4.0-11.4 MC 
3 11.0-23 MC 


TUNING SYSTEM: Separate general coverage and 
bandspread tuning capacitors connected in parallel 
on all bands. Three gang capacitors tune antenna, 
RF and oscillator circuits. Bandspread knob can be 
used as a vernier on all frequencies. 


AUDIO SYSTEM: Two-stage audio amplifier with 3V4 
output tube. Has speaker and phone output jack, 


CONTROLS: Main tuning; bandspread; volume con- 
trol; band selector switch; AM-CW switch; stand-by: 
off — receive switch. 


TUBE COMPLEMENT: 
RF 1U4 
Converter 116 
CW on-IF Amp. 1U4 
2d Det. AVC — Ist audio U5 


OTHER SPECIFICATIONS: 


Antenna input: 50-300 ohms, unbalanced. 

Size: 12-5/16” wide x 9-11/16” high x 10” deep 
(overall). 

Finish: two-tone gray. 

Shipping weight: 16 Ibs. less batteries. 

Optional accessories: RDF-66 Loop, 220V. adaptor. 


Only $12.95* down 

Up to 20 months to pay at most 
Receiver Distributors. 

*Suggested Price: $129.95** 
RDF-66 Direction Finder Accessorv 
available at additional cost 
“Prices slightly higher 

west of Rockies and outside U.S.A. 


Audio output 3V4 
Rectifier Selenium 


, INC., Malden 48, Mass. 


ty !aA MACHINE THAT COMPOSES MUSIC 


Actual tune composed on GENIAC 


COMPUTES, “REASONS” 
PLAYS GAMES 


GENIAC 


BUILD IT YOURSELF in a few hours! GRSCERIS Snel 


Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the 
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required ... no wiring 
beyond your skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that 
Not only adds, subtracts, etc., hut presents the basic ideas of cybernetics, Boolean algebra. symbolic 
logic, automation, etc. So simple to construct that even a twelve-year-old can make a machine that 
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the 
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never 
available before! 


OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery. and the use of 
ingeniously designed parts makes building circuits one of the most fascinating things you've ever 
done! You set up problems in a variety of fields—and get your answers quicker than you can set 
them up! Play games with the machine—nim, tic-tac-toe, etc.—and pit your brain against its logic! 
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You 
actually see how computing and problem-solving is analyzed with algebraic solutions transferred 
directly into circuit diagrams. 


YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1957 Model GENIAC KIT contains: 
(1) a complete 200-page text. ‘‘Minds and Machines’’—a hasic introduction to computers. (2) “How 
to Construct Electrical Brains At Home’’—a fully illustrated text hook on basic computer design 
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A 
special booklet with full scale diagrams that you can tear out and place on your work bench for easy 
assembly. (4) Beginners’ Manual. Starting from scratch, the manual adds extra experiments, 
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 
400 components and parts. - 


So—mail the coupon for your GENIAC today! Your money back if not delighted! 
Some Firms and Institutions that have ordered GENIAC: K1—Only 


Allls-Chalmers , Walter V. Clarke General Insurance Los Angeles 95 
Romine en Rand Assoclates ( ae ae eca : Pea Ue oe ecle 
nternationa afayette Radio ansas State 
Business Renee Rohr Aircraft Co. University 
Wheelden tafe. Co. electric Medical Colleges eorsieciee. 
eldex Mfg. Co. edical College oral Gables : 
Manuel Missionary _Phitltps Nava! Research ‘ Bell Telephone {Add $1.00 W. of Miss. 


College Laboratorles Laboratories Laboratories $2.00 Outside U. S.) 


A 66-inch Slide-rule for your pocket 


The GENIAC Calculator carries 66-inet; spiral scales yet measures only ten inches fullv 
extended and six inches when closed. Four to five @gure accuracy can be relied on. It 
is indispensable to the scientist, research worker and student. Administrative staff and 
business men will find it of tremendous value for a host of estimating and checking cal- 
culations, and quite simple to use. Of non-warping, metal construction, with plastic- 
coated scales, it will give years of service. 
meted L solves multiplication, division, percentage calculations, and gives logarithms 

ell. 

Model L shipped postpaid for only $19.95 (add 3¢= city sales tax in N. Y. C.\. Use the 
GENTAC Pocket Calculator for a week and if you are ot satisfied repack and mail it back. 


What typical users say about the GENIAC Calculator 
“'May 1 congratulate you on such an instrument at so modest a price. combining engi. 
neering and mathematical skill, simplicity of operation in such a small space. It does all 


you clalm—four or five figure accuracy without eyestrain or magnifiers. Half an hour's 
Study is ample for its use.’ (4.E.8.—M.Se.. M.R.S.T.) 


“I have tested the GENIAC Calculator in my office and find it much superior in clear- 
Neas and accuracy to ordinary slide rujes.'’ (F. H. G —. E, Croydon.) 


“We could not contemplate being without the GENIAC Calculator."' (T & C Ltd., 
Manufacturing Chemists, Liverpool.) 


“I use the GENIAC Calculator for all my slide-rule work, and need the xtra digit 
which normal slide-rules cannot give. I had to get one of my customers a GENIAC last 
month, after using mine in his office." (E. & G. H., Textile Manufacturers, Blackburn.) 


GENIAC POCKET CALCULATOR $19.93 Postpaic 


OLIVER GARFIELD CO., Dept. PE-127A, 31 Broadway, New Haven, Conn. 
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Train in Great Shops of COYNE for better jobs in 


TELEMIS 
Te 


ik. 4 - : 


‘) 


* 


TWO TOP OPPORTUNITY FIELDS MAIL COUPON 
Whether 17 or up to 45 years of age, train the Coyne FOR FREE BOOK 
way for a better job ahd a real futurein ELECTRIC- Send coupon for 48-page illus- 
ITY-ELECTRONICS or TELEVISION -RADIO, ee ncckeae Tak 
fields that offer a world of opportunities. Train on real, = ‘Television-Radio.” No cost; no 


full-size equipment at COYNE where thousands of obligation; no salesman will call. 
Vets and Non-Vets get vital 


MON I casa, 
Tae tery. fi 
aCe 

aaa 


500 S. Paulina Street, Chicago, Dept. 97-71H 
ELECTRICITY ¢ RADIO ¢ TELEVISION ¢ REFRIGERATION e ELECTRONICS 


successful men have trained for nearly 60 years— = gacts now! 
largest, oldest, best equipped school of its kind— ee oe se ee AGo fT) 
established 1899. No advanced education or previous B. W. COOKE Jr., President 
experience needed. Employment service to graduates. [J COYNE ELECTRICAL SCHOOL 
START NOW—PAY LATER—Liberal Finance Plans and sich ha <: gtet iment sabiaaaged takai ae 
Zasy Payment Plans. Also part-time employment | Send BIG EREE poet ne get ic sulcomas 
help for students. Training in Refrigeration and Qf {iticall tam tr oroxtaduint 
Electric Appliances can be included. i ( ) Efectricity-Electronics ( ) Television-Radio 
B. W. COOKE Jr., President e & FOUNDED 1899 | Name. 
ELECTRICAL SCHOOL Address. aint 
A Technica? Trade Institute Operated Not For Prafit E City State 


COYNE offers 


LOW COST yis 
T ELE T 
J a co Training in 
Spare Time AT HOME 


The future is YOURS in TELEVISION! 
A fabulous field—good pay—fascinating work—a 
prosperous future in a good job, or independence in 
your own business! 


Book 


and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 


Coyne brings you MODERN-QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
—you pay for training only—no costly “pu? together kits." Not an : 
old Radio Course with Television ‘tacked on.” Here is MODERN covne 
TELEVISION TRAINING including Radio, UHF and Color TY, ST ct swoon 
No Radio background or previous experience needed. Personal | COYNE Television 

guidance by Coyne Staff. Practical Job Guides to show you how to | Home Training Division 

do actual servicing jobs—make money early in course. Free Life- | 500 S. Paulina St., Chicago 12, HI. 
time Employment Service to Graduates. | Dept. 97-HT7 


| i 
aaa Send Free Book and details on how I can get 
e h President 


Coyne Quality Television Home Training at 
| low cost and easy terms. 
A TECHNICAL TRADE INSTITUTE OPERATED fae oe ‘ p 
Coyne—the Institution behind this train- 
NOT FOR PROFIT Se ee tah eat certioea | AGE ete 


500 S. Paulina Street, Chicago 12, Dept. 97-17 8 idential echool ofits kind. Founded 1899. \ City bate 
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in HI-FI 


Vitally different 


and better... 


the new EICO STANDARD SPEAKER SYSTEM HFS-2 
obsoletcs whole categories of loudspeakers built along 
older principles. This is the new speaker being given 
“rave’’ reviews by such authoritative publications as 
AUDIO, AUDIOCRAFT. BETTER LISTENING, 
HIGH FIDELITY. HIGH FIDELITY TRADE NEWS, 
VOPULAR ELECTRONICS, ete. It creates ‘open’ nat. 
ural sound, fine balance and true aural perspective 
unapproached by any commercially available system — 
and in only one square foot of floor space. HWD are 
36” x 150" & TL Finishes: mahogany, walnut, 
blonde. Price: $139.9 


COMING NEXT MONTH 
(JANUARY) 


‘POPULAR =o 
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». » performance rivals 
ii of the most expensive 
breamps.”” — says Joseph 
Marshall, AUDIOCRAET, 
April, 1957, of the 


HF61-A PREAMPLIFIER 
Kit $24.95 
Wired $37.95 
HF61 {with power supply) Kit $29.95, Wired $44.95 


... one of the best- 
Merion amplifiers 
extant; obviously an i 
cellent buy”’ AUD 
CRAFT Kit Report, ig 
1957, on the 
HF60 60-WATT Ultra- 
Linear Power Ampli- 
fier with Acro T0-330 


Output Xfmr: 
Kit $72.95, Wired $99.95. 


(ON SALE DECEMBER 19) 


Our January cover shows two of our favor- 
ite readers playing a game of Nim.” This is 
the contest where two players attempt to 
outwit one another by picking up matchsticks 
from four piles, the object being not to be 


ifier with 


o.wart,ultratinest | andard OUIPYe 


ality 
ly ht ge seal in 
e specifica 


57. ang aired Ie 


tions Up 


0-WA 
HF52_ Intes gaia on coe 
and Preamp! atur 


left with the last one. Of course, we're doing 
it electronically—and showing you how the 
binary coding system used in gigantic com- 
puters can be put to practical application. 

There are many other construction projects 
in the January issue, with some interesting 
ones on hi-fi. You'll like the anti-phase ampli- 


fier and the article on adding a tuning meter, 
Oh, yes, Kohler will be back! 


rumble 


p fe 
AN prea es. Pout, : 
identical to £50. 


NEW FM TUNER HFT-90 
Kit $39.95* 
Wired $65.95* 


"less cover; excise tax incl. 
' Pre-wired, pre-aligned, ready- 
to-use front end. Sensitivity 1.5 uv for 20 db quieting. 
Output 1 v for 10 uv input. Resp. 20-20.000 cps+l db. 
Drift less than 2 parts in 10,000 from cold start. Cover $3.95. 


Federated Purchaser... 


1021 U.S. ROUTE 22, MOUNTAINSIDE, N. J, 
New York 7, N. Y.: 66 Dey Street 
Los Angeles 15, Calif.: 11275 W. Olympic Blvd. 
Newark 4, N. J5.: 114 Hudson Street 
Allentown, Pa.: 1115 Hamilton Street 
Easton, Pa.: 925 Northampton Street 


IN THIS MONTH'S 
RADIO & TV NEWS 


(DECEMBER) 


Electronic Fencing “Touché” Indicator 

Antenna Applications in Two-Way Radio 
Systems 

Stereo Balance and Gain Control 

New Hi-Fi Reluctance Phono Cartridge 

Three TV Antennas on One Lead 

Wide-Range Crystal Marker Generator 
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Here is a real vatue— 
much more value than tn 
any otter clamp-on 
ammeter. Remember. In 
Triptet. Model 100 you 
get not only a ciamp-on 
ammeter but a genuine 
Triplet complete Volt- 
Onm-Milllammeter with 
which you can measure 
AC voRs, OC volts, AC and 
DC current, and Ohms. 


KURTON HROWNE ADVERTIAING 


triple [hve 
news from triplet! 


ist news: ‘Triplett Model 10 Clamp-On Adapter 

Just plug into any Triplett Model 310 Miniature VOM it becomes an 
AC clamp-on ammeter to measure AC amperes without cutting or open- 
ing current carrying wires. The split transformers yoke opens at the touch 
of a lever to fit around a single conductor or bus-bar for direct readings 
of AC amperes from 6 to 300 im 6 steps. Model £0 $14.50 net. 


‘The Model 10 can be separated from the Model 310 as shown in the draw- 
ing at left-by No. 311 jead attachment. This permits readings in difficult 
locations. No. $11 leacs $1.90 net. 


2nd news: Triplett Model 102 Line Separator 

Serves to plug in at outfet to divide 2 conductor gords for clamp-on measur- 
ing. Makes accurate, rapid-testing of radio ard TV sets, phonographs, 
appliances, motors, etc. possib.e without opening or splitting double con- 
ductors. Also serves % increase ammeter sensitivity 10X and 20X, if 
desirable, for easier reading. Model 101 $5.50 net. 


3rd news: All four parss are available convenienzly packaged in one handy, 
durable, high-quality carrying case. This complete package is known as 
Triplett Model 100 and is priced at $61.90 net. 


Mode! 100 consists of Model 310 VOM, Mocel 10 Clamp-On Adapter, 
Model 101 Line Separator, No. 311 leads and carrying case with provision 
for all parts. 

} Tripictt Electrical 


vi Instrument Company [Risse 
Blufftos, Ohio ' 


$3 yeors of eaperlence 


In addition, to use with the Model 310, the Model. 10 Adapter also can be 
used as a Clamp-On Ammeter with any Volt-Ohm- Milliammeter having a 
3 AC voit scale at 5000 Ohms per volt such as Triplett Models 630. 630-A, 
630-NA, 631, etc.,-by employing Triplett No. 611 leads, $1.90 net. 


Triplett Model 10€ gives you the world’s most flexible test equipment 
for all electrical and electranic applications. 
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what kind of radio, 


electronic, communi- 
cations orelectrical 
work you plan to do, 
this is the most im- 
portant training 

of all! 


BASIC ELECTRICITY 


Your key to Success in Radio-Electronics 


Trying to learn radio-electronics without first studying 
Basic Electricity is like trying to row a boat without oars! 

Actually, a radio-electronic system uses almost every 
form of electric current and electromagnetic reaction 
known. That's why the training supplied by this big new 
BASIC ELECTRICITY home training manual is so 
vitally important to beginners and “old timers” alike. 


TOPS FOR BEGINNERS... 


The ideal "refresher" course for 
experienced servicemen! 


Think how often you've been “stumped” by a technical 
talk. text book or by some complicated equipment... 
simply because you're not too clear about the principles 
involved. Think of the troubles you may have had with 
basic electrical factors such as reactance, phase relations, 
impedance, etc. for the same reason. 

And think of the future too! BASIC KLECTRICITY 
hy Rufus Turner brings you truly top notch training for 
profitable industrial work where it’s impossible to say just 
where clectricity ends and electronics begins. 

Starting with a clear explanation of fundamentals, the 
book progresses to every phase of clectrical and electro- 
“ magnetic theory and operation. Included are dozens of 
typical electrical problems and their solutions. Each 
chapler ends with a Self-Test review of all the main 
points. Essential elements such as motors, generators, bat- 
leries, polyphase, etc., often neglected by ordinary elec- 
tronic books. are fully covered. Everything is explained 
clearly as A-B-C by (ext and over 300 clear illustrations. 


BRINGS YOU THE COMPLETE “KNOW HOW” OF; 
Basis Circuits and Direct Currents; Switches and Con- 
trols; Current Flow in Liquids and Gases; Magnetism 
and Electromagnetism; A.C.; Capacitors and Capaci- 
tance; Inductors and Inductance; Phase Relations and 
tmpedance; Transformers; Generators and Motors; 
Polyphase Systems; Rectifiers; Wiring; Ulumination; 
Telegraph and Telephone Fundamentals; Instruments. 
PLUS a profusely illustrated 61-page 


INTRODUCTION TO ELECTRONICS 
:==10 DAY FREE EXAMINATION!. = 


4 
g Dept. PE-127, RINEHART & CO., INC., ] 
232 Madison Ave., New York 36, N. Y. 
I Send Turner's 396-page BASIC ELECTRICITY manual | 
for 10-day FREE EXAMINATION. If book is satisfactory, 
| I will then send you $6.50 (plus postage) promptly in I 
full payment. If not, I will return book within 10 days 
| and owe nothing. (SAVEI Send $6.50 with order and we | 
] pay postage. Same return privilege with money refunded. ) 
Name ... i 
| Address . 
Cily. Zone, ti 
I oursror v. 
if you return book within 10 days. 
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Santa Knows All 


ARL AND JERRY were standing with 

the manager of Carlton's Department 
Store watching Santa Claus talk to the 
children. Santa sat back in a curtained 
recess on a throne of artificial ice and 
snow, and the children came up to him 
one at a time to sit on his knec and tell 
him what they hoped to find under their 
trees on Christmas morning. 

“Watch this one,” said Mr. Bixby, the 
store manager, with a smile of anticipation 
as a pretty little dark-haired, hazel-eyed 
girl tiptoed cautiously toward Old Santa. 

“Well, well,” Santa boomed, scooping up 
the little girl and placing her firmly on his 
broad knee, “if it isn’t little Carol! Aren't 
you the pretty one today! I've been think- 
ing about you, and I know exactly what 
you want: a big new doll just like the one 
you saw out there in the window. Some- 
how I’ve got a fecling you're going to find 
that cuddly doll right in front of your tree 
Christmas morning but, Carol, you 
must promise me somcthing.” 

“Oh, I will, Santa, I will!” the wide-eyed 
little girl said fervently. 

“Well, you mustn’t hit your brother over 
the head with this doll and break it as you 
did your other one,” Santa said with a 
twinkle in his blue eyes. 

“I won't, Santa Claus; honest I won’t,” 
Carol promised as Santa sect her back on 
her feet. 

“And, Carol,’ Santa called as she was 
leaving, “‘you can tell your pretty mother 
for me that I’m glad she likes my voice.” 

Carol and a flustered, bewildered-looking 
mother made a quick exit from the store 
as Mr. Bixby turned chuckling to the boys. 


‘TIVHEY JUST can’t figure it out,” he 
said. ‘When you boys first suggested 
the idea to me, I never imagined it would 
work so well. And it is actually so simple. 
With that hearing-aid earphone concealed 
by his whiskers, no one would ever suspect 
Santa was listening on a little transistor- 
ized receiver. By the way, that miniature 
transistorized wireless phono transmitter is 
camouflaged so well even I can't locate it. 
Just where is it?” 
“It's hidden inside that railing just at 
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More than just a technician, the Air Force specialist is a man 
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equipment. But with this responsibility, he also knows a great 
sense of pride—and a guaranteed future, both professionally 
and economically. As a technician, you, too, can have this sat- 
isfaction and assurance—in the U.S. Air Force. See your Air 
Force Recruiter, or mail the coupon. 
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Carl & Jerry (Continued from page 8) 


the point where each child waits his or her 
turn to talk to Santa,” Carl explained. “As 
the parents coach their kids or chat with 
the other parents, the mike picks up won- 
derful clues for old St. Nick regarding 
Christmas wishes, past behavior, and so 
on.” 

“The word is spreading like wildfire,” 
Mr. Bixby chortled, “that Carlton's Santa 
Claus is the only real one. He knows 
everything. In fact, boys, I'm so pleased 
that I’m going to give you a little bonus. 
Our agreement was that you were to re- 
ceive fifty dollars for building and renting 
us the equipment. Well, here's thirty-five 
dollars for you, Jerry; and here’s the same 
amount for you, Carl. I'm not even going 
to wait until we’re through with the equip- 
ment. You boys may want to do a little 
shopping of your own with that money 
before Christmas Eve.” 

“Man,” Carl exclaimed, after they had 
expressed their thanks and Mr. Bixby had 
left, “now we can buy that combination 
tube and transistor tester we've been 
wanting!” 

Before Jerry could answer, Santa Claus 
rose from his throne and announced he had 
to go and feed his reindeer but would be 
back in half an hour. A curtain was drawn 


below manufacturer’s cost! 
fully guaranteed 


SO WATT 


ANPLIFIER 


across his alcove, and he disappeared from 
sight. An instant later, though, Jerry saw 
him beckoning from the open door of a 
storage room. : 

“T was wondering if you boys could turn 
up the volume on that receiver a bit while 
I'm out to lunch,” he suggested. ‘The 
store is getting noisier, and it’s a little 
hard to catch what the children say at 
times. Just boop it up a trifle, please.” 


ARL AND JERRY proceeded to the 

curtained-off alcove; and Jerry picked 
up the receiver, placed the earphone in his 
ear, and reached into his pocket for a 
screwdriver with which to adjust the vol- 
ume. Suddenly he paused and started lis- 
tening intently. Then he walked over and 
parted the curtain a little so that he could 
see the spot where the hidden transmitter 
was located. Carl, looking over Jerry's 
shoulder, saw a little boy of four or five 
leaning back against the railing while an- 
other boy of ten or eleven, obviously a 
brother, knelt in front of him talking 
earnestly. Jerry removed the earphone 


from his ear and turned up the volume of 
the receiver so that Carl could hear the 
conversation between the two boys out 
in the store. 
“But, Timmy,” the older was saying, “we 
(Continued on page 14) 
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Carl & Jerry (Continued from page 10) 


ought not wait for Santa to come back. 
rye = re ov = The folks will be worried about us. Any- 
way, I don’t think you should ask Santa 

Se Claus to bring you that electric train. You 

your re Yn don’t understand, but seventy-five dollars 


Amplifier 


: - is an awful lot of money. What with Dad 
| i ] being sick for so long and everything, 
4] / maybe we shouldn't expect too much for 
whi Christmas this year.” 

“Why, Ronnie?” the little tow-headed 
youngster asked. “You think Santa only 
brings presents that cost a lot to little boys 
with rich parents? If that’s so, what’s the 
use of being Santa? That’s not the way 
it is. Santa Claus can do anything. When 
I tell him I want the train so Daddy and 
I can play with it together and Daddy will 
forget how bad he feels, I just know I'll 
get it. When Daddy was a little boy, he 
wanted an electric train more than any- 
thing, but he never got one. Don’t you see 
that I’ve just got to stay and explain this 
to Santa?” 

Little Timmy stood up straight, and for 
the first time the boys saw the crutches 
under his arms and caught the glint of 
metal braces on his slender legs. 

Carl smiled wryly as he answered the 
question in Jerry's eyes. ‘Bye-bye tube and 
transistor tester,” he chanted softly. 

“I knew you’d be soft-hearted and soft- 
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|"... When Daddy was a little boy, he wanted an 
| electric train more than anything, but he never got 
| one. Don't you see that I've just got to stay..." 
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Carl & Jerry (Continued from page 14) 


headed enough to say that,” Jerry ex- 
claimed, digging an affectionate elbow into 
the ribs of his lanky friend. “Let’s go 
hunt up Mr. Bixby and buy that train right 
away. Then we must brief Santa a little. 
Finally we'll follow the kids home and see 
where they live. It must be close because 
the little fellow couldn’t walk too far 


{ Ee BOYS found Mr. Bixby talking with 
Santa Claus, who was delicately plying 
a toothpick through his whiskers in a most 
mortal manner, Constantly interrupting 
each other, the boys explained to the store 
manager what they wanted to do. 

Now Mr. Bixby had not become the head 
of Carlton’s Department Store by being a 
sentimentalist, but even he was not im- 
mune to the Christmas spirit, and there 
was something about the impetuous way 
the two boys responded to the appeal of 
little Timmy that touched him. 

“T’ve an idea, boys,” he said. “The store 
and its employees build up a fund every 
Christmas to help needy cases. How would 
it be if you two kept the money that 
you've earned and let us take care of this 
for you?” 

Carl and Jerry exchanged glances, and 


then Carl spoke up for both of the boys: 

“We appreciate the offer, Mr. Bixby, but 
if you don’t mind we’d like to do it our- 
selves. You see, up to now Jerry and I 
have almost always been on the receiving 
end of things. Everyone has done things 
for us. I guess it’s about time we started 
trying to do a little something for others. 
It makes us feel sort of grown-up and good 
inside.” 

“Okay, okay!” Mr. Bixby said hurriedly, 
Clearing his throat: “but you mustn’t be 
selfish about this. Let us help a little, too. 
The store will sell you the train at our cost 
price, and that’ll leave enough over to buy 
a nice present for Ronnie.” 

The boys quickly agreed to this proposal, 
and Santa took his place on the throne. 
The curtain was pulled back, and Timmy 
started toward him at once, swinging 
through his crutches, 


oS I LIVE AND BREATHE and har- 
ness my reindeers, if it isn’t my little 
friend, Timmy?” old Santa exclaimed, care- 
fully gathering up the little boy. “I’ve been 
watching for you because I know just 
what you want.” 

“Really, Santa?” the little curly-headed 
blond boy asked, his blue eyes open wide. 

“Unless my elves have been telling me 
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outer section effectively prevents the transmission 
of sounds above 1,000 cycles beyond the mid- 
compliance and the cone uncouples at this point 
Permitting the inner section to operate independ- 
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YOU ARE NEEDED IN THE TELEV!SION-ELECTRONICS-RADIO INDUSTRY! — many other materials and services 


You can build a secure future for yourself if you get into Elec- et ape 3 ie, # ae a 
tronics NOW’! Today's shortage of trained technicians creates plone somtice EVERYTHING 
tremendous opportunities. National Schools Shop-Method trained YOU NEED for outstanding success 


technicians are in constant and growing demand for high-pay jobs in Electronics. 


in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. RESIDENT TRAINING AT LOS 


Let National Schools, a Resident course. You can handle sales, servic- ining in 
Technical School for over 50 years ing, manufacturing, or make good to take your wr inge es, 
train you for today’s unlimited op- money in your own business. SEND oo! at aah NOW i 
portunities in electronics! Our Shop FOR FACTS TODAY! + ital, star 
Method trains you to be a MASTER- EARN AS YOU LEARN. Many of our 
ae eens oeancel He students earn their entire tuition and 
nee peti eae more in Spare Time jobs we show 
structors and engineers, your Tele- Rem 1 Go wile + 
rama Course will teach you all phases eee yO CO We Leen ee 
of the industry quickly, clearly and YOU GET EVERYTHING YOU NEED — 
corvectly. You can master the most Clear, profusely illustrated lessons, 
modern projects, such as Color TV, shop-tested manuals, modern circuit 
printed circuits — even prepare for diagrams, practical job projects — all 
FCC License without taking a special the valuable equipment shown above 


NATIONAL SCHOOLS 


TECHNICAL TRAGE TRAINING SINCE 1905: 
LOS ANGEUES 37, CALIFORNIA 


Fully iMustrated “Career” Book in POET FASTSERVICE-WAIEHOW TO f 
TV-Radio-Electronics. PLUS actual sampte 1 NATIONAL SCHOOLS, DEPT. R2G-127 t 
lesson—yaurs at no cost, no obligation. 4000 S. FIGUEROA ST. 
CLIP COUPON NOW... MAIL IT TODAY! SOS ANCELES ar COME: ee ! 
Rush free TV- Radio “Opportunity” Book and sampie 1 
E lesson. No salesman will call ! 
i 
APPROVED FOR G.1. TRAINING ey | 
NATIONAL SCHOOLS | °°... 
. i IT ge 2 ONE... STATE ee 
4000 S$. FIGUEROA ST., LOS ANGELES 37, CALIF. (D Cheen Wn interested OMLT imResigent School seaining at Los Angeles. 
4 WETEWARISEG Mie ota vol OH CRYy gic eee ee 
© ap ow eo oe es ss so ge ss 
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quality makes the difference in the 


FAIRCHILD cartridge 


THE 
FAIRCHILD 
MODEL 225A 
CARTRIDGE 
$37.50 


1 Precision ground diamond stylus fitted to stylus 
arm. 2 Center beam support insures precise place- 
ment of stylus arm. 3 Special alloy aluminum 
stylus arm—low moving mass provides improved 
tracking. 4 Micradjust Serew—permits exact fac- 
tory setting of damping, assures uniform flux gap 
and proper centering of stylus arm. 5 Moving coil 
wound on nylon bobbin with triple gold plated 
wire. 6 Special composition silicone rubber damp- 
ing ring. 7 Alnico V magnet for greatest energy 
product has special alloy flux return path for 
maximum sensitivity. 8 Mylar vane anchors coil. 
Flexure pivot construction provides extreme free- 
dom of motion. 9 Rubber impregnated molded 
base impervious to moisture absorption. 10 Gold | 


plated terminal lugs. 
COOHCOCHOHH OOOO CORE AO RODE OEEHEEOOEEEOEOD 
FAIRCHILD RECORDING EQUIPMENT (6., Long Island City 1, N. ey 


Enclosed find | 


10c¢ for : 
informative DAME 
booklet - 
“In the Groove” ADDRESS 


and complete 


literature, 
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CITY & STATE 


Carl & Jerry (Continued from page ‘16) 


wrong, it’s an electric train; and I can just 
see you and your daddy playing with it 
under the tree on Christmas morning,” 
Santa said dreamily, with his eyes closed. 

“You hear that, Ronnie; you hear that?” 
Timmy shouted, bouncing up and down on 
Santa’s lap in excitement. 

“And,” Santa continued, “I wonder how 
Ronnie would like a fine transistor radio 
kit that he and his daddy could put to- 
gether?” 

The boys could see Ronnie nodding his 
head up and down so vigorously that his 
sock cap slid down over his eyes. For the 
moment, all the sophisticated cynicism of 
late childhood had deserted him. 

Timmy was so excited he could not sit 
still; so Santa carefully set him on his feet 
and watched him and Ronnie making their 
way down the aisle. If you watched very, 
very closely, you could have caught a 
secret sign of mutual approval, made by 
circled thumb and forefinger, being ex- 
changed by Mr. Bixby in the balcony, 
Santa Claus, and two boys who casually 
followed Ronnie and Timmy through the 
crowded store. 

One of the boys was short and plump and 
dark, the other with glasses was tall and 
blond and athletic; but on the face of each 
was exactly the same happy, contented, 
“Christmassy” smile. -~f0- 


-.. "You hear that, Ronnie; you hear that?” Timmy 
shouted, bouncing up and down on Santa's eee 
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This book is a Gold Mine 
Send for it immediately! coed 


a ee 


pore 
Steg et oe 


Fx, ‘ 
Eee: ONS 


REVEALS HOW YOU CAN GAIN QUICKER SUCCESS 
OR TURN YOUR HOBBY INTO A WELL-PAID CAREER 


IN RADIO. . . TELEVISION . . . ELECTRONICS 


Whether you're an amateur ... a hobbyist... or already in 
electronics .. . Let us show you how to have a bright career in 


RADIO! TELEVISION! ELECTRONICS! 


TURN YOUR HOBBY INTO A HIGH-PAY CAREER! 


Today thousands of electronics hobbyists have 
an opportunity to turn their hobbies into profits. 
It’s the “Age of Electronics”! Trained men are 
in crucial demand! You may be “outside” the 
electronics industries now, working on a job you 
enjoy far less than experimenting, building, 
transmitting, receiving; working for less money 
than is being paid to electronics engineering 
technicians. But your “true love” is electronics. 
Why not awaken to your opportunities—now? 


GOOD PAYING JOBS FOR TRAINED MEN! 


This is typical of the high-level opportunities 

available to CREI-trained men: 
“Just about four months have passed since I 
made my first recruiting trip to CREI. As a 
result of that visit Messrs. Kohs, Plante and 
‘Wenger are now members of the Laboratories 
and Mr. Kresge soon will be... we have some 
openings now and will have others . . .”—Bell 
Telephone Laboratories, Murray Hill, N. J. 


YOU NEED ADVANCED TRAINING 


Sure you have some experience. But the fellows 
with only partial technical knowledge move slow- 
ly, or stand still while you—the man with ad- 
vanced technical training—plunge ahead in the 
golden world of electronics opportunities, 


promo roe otro 


| To help us answer your request intetligently, 
please give the following information: 


{ TYPE OF .. we ee eee tenet 
PRESENT WORK... 02-0002 eee eee eee 
| 


course outline, 


| SCHOOL BACKGROUND....-0-. 0000s seen CHECK i 
| FIELD OF 
eo ee a GREATEST 1 
| FLECTRONICS | INTEREST 
EXPERIENCE occ sce c cess ence ner eeees | 

[Re ee ae PER Nite Tatas he cue Name ......--e0s 
| ; 

puN WHat BRANCH OF RLECTRONICS ARE | street | 0o....... 


| YOU MOST INTERESTED? ....--+-+-+-+5 


CAPITOL RADIO ENGINEERING INSTITUTE 


ECPIY Accredited Technical Institute Curricula—Founded in 1927 
Dept. 1212-D, 3224 16th St., N. w 


NA arn Set Ran rhe SA OOS Mee | Send booklet “Your Future in the New World of Electronics’ and 


© Electronic Engineering Technology 
© Broadcast (AM, FM, TV) Engineering Tech- 


nology 
CQ) Aeronautical Electronic Engineering Technology Z 
Gi Television Engineering Technology 


NECESSARY TRAINING IN MINIMUM TIME 


Use spare-time hobby hours for CREI Home 
Study as thousands of successful technicians 
have done since 1927. Get concentrated training 
in minimum time, then step into a good job and 
enjoy good pay in the mushrooming electronics 
industry. 

Thousands of men before you have benefited quickly 
from CREI Home Study training. Thousands of 
CRE graduates are now employed in industry here 
and abroad. Here is what. just one has to say: 

“In this time of less than two years, I have almost 
doubled. my salary and have gone from wireman, to 
engineering assistant and now to junior engineer. 
Lhave CBRI to thank.’-—Ffrank A, Eekert, 22 Clover 
Lane, Levittown, Pa. 


SEND FOR FREE BOOKLET. IT TELLS YOU HOW 


How to gain career success in the tremendous 
electronics industries. It pinpoints opportunities 
which exist. By 1960, the electronics industries 
will do no less than $15 billion worth of business 
per year, not counting military orders. Elec- 
tronics is the ONE field of maximum opportu- 
nity in this electronic age. 


FANOUS FOR 
30 YEARS 


VETERAN? 


If you are eliglbie for training under the 
new GL. Bil of Ilghts, check coupon 
for full information, 


LIKE TO STUDY !N WASHINGTON? 


CRE also offers resident instruction at 
same bigh level day or night, Classes 
start often. Check coupon for Residence 
School catalog. Quallfled residence grad- 
uates earn degree: ‘Associate in Applied 
Sclence."’ 


CREI Is known 


., Washington 10, D. C. 
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C teaas in Quality Electronic 
Test Equipment, at Lowest Prices! 


NEW! EMC Model 301 
Speedi Tube Tester 


Precision crafted for 
Checking tubes in seconds. 
Only 2 settings to make. 
Checks for shorts, leak- 
ages, and quality. Over 375 
tubes now listed, includ- pe 
ing 024 tube. New listings © 

available. Saves precious 
time and quickly pays for 
itself. Also available with 
72" meter. 


NEW! EMC Model 108 
Handi Tester 


The only appliance and auto battery 
tester in its price class to use a 
D’Arsonval, instead of an iron vane 
type meter. You get exclusive advan- 
tages of maximum accuracy, maxi- 
mum scale length, and minimum 
battery replacement cost... at no 
m extra cost. Complete with test leads 
- and instruction manual. Wired, 
$15.95; In Kit Form, $12.95. 


NEW! EMC Model 905-64 toy. 
Battery Eliminator, Charger, oa pw) 


A e * 4 
and Vibrator Checker ae A 
A MUST for auto radio service, i) tate 
Features Continuously variable * = 

voltage output — in either 6 of rs 

12 volt operation. Checks all 6 + + 

Or 12 volt vibrators. Model 905- 

6A (Comb.) Wired, $67.90; Kit, 

$44.90. Model 905, Battery 
Eliminator and Charger (only) Wired, $37.50; Kit, 
$28.90. Mode 906, Vibrator Checker (onty) Wired, 
$31.80; In Kit Form, $17.05. 


NEW! Model BEA, Battery Etiminator Adaptor (for 
Transistor Radio Checking) .. coco Wired, $9.70 


Yes, tell me more, send me—FREE—a detailed catalog 
of the complete EMC line. 


PE-12 
a a. eee 
STRE ee 


2) oe a STAT 


Electronic Measurements Corp. 
Cc 625 B’way * New York 12, N. Y. 
Ex. Dept. 370 Bway, N.Y. 13 
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FROM OUR READERS 


Out of Luck 


" Can you give me addresses of companies that 
want wireless operators? I'd like to join the U. S. 
Merchant Marine as a wireless operator, I am 
18 years old, a Dutchman, and hold a second class 
ticket. 
R. vAN DEN Berc 
Singapore, Malaya 


In order to work on an American ship, you 
would require a Federal Communications Com- 
mission ticket. Only U.S. citizens—with very rare 
excepltions—can get such a ticket. That goes for 
airlines, too. 


" Ts it possible to make a transistor metal locator 
cheaply ? 
Pup SHaw, Jr. 
Redondo Beach, Calif, 
Not only would it be more expensive to do 
so but you would probably Sacrifice sensitivity as 
well because of oscillator power requirements, 


Can We Help? 


" In a recent issue you described some of the Pos- 
sible uses of an electronic paging system. You 
also mentioned a company called “Page Boy, Inc.” 
This kind of a system seems to have possibilities 
in the Naval shipyard in which I am now serving, 
and I would be very grateful if you could give 
me the names and addresses of some of the com- 
panies that make the equipment. 
PETER COSSETTE 
Cmdr. R.C.N. 
Victoria, B. C. 


Two of the manufacturers of this equipment are: 


Page Boy, Inc. 
1724 E. 12th St, 
Brooklyn, N.Y. 


Stromberg-Carlson 
1710 University Ave. 
Rochester, N.Y, 


"On page 92 of the October issue you mention 
a “Bambinophon.” Who sells it? 

G. Jentzen 

Washington 10, D.C, 


"I saw your article about the “Bambinophon” 

and was wondering if it was for sale in this 
country. 

VERNE ARMSTRONG 

Raymond, Minn. 


" Saw the story on the transistor tape recorder 
for the small fry. Where can I get it? 

MicHarL AXELROD 

Uniontown, Pa. 


As far as we know, the “Bambinophon” re- 
corder is available only from: 


Dr. Windhaus & Co. 
35 Graf Adolph Str. 
Dusseldorf, Germany 


" In the August issue you-describe a Metz portable 
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Do you like to experiment 
... to build ... to create? 


Then there’s an excellent future for YOU in 


ELECTRONICS - RADIO - TV 


No experience necessary. Central’s complete, Technician and Radio-TV Servicing opportu- 


approved training will qualify YOU for high- 
pay Electronic career in shortest possible time 
...at minimum cost. Practical “Progressive Plan” 
prepares you in-a-hurry for basic Electronic 


nities. Each additional phase you complete steps 
up your earnings . . . qualifies you for better, 
higher-pay positions. Here is real training 
protection. 


_ Central-Trained Men Hold Top Jobs — Earn High Salaries! 


Since 1931, Central has trained over 50,000 young men 
and women. Graduates are periodically interviewed and 
employed by many of America’s foremost industrial 
giants. Just look at the outstanding positions held by 


Kenneth 5. Ceaycrait 
ASSOCIATE ENGINEER 


Robert Musburger 
STUDIO TECHNICIAN 


T itis WOAF-TY, E.G, Me, 
\ toe Nae aint these recent Central graduates: Gh 
Wayne M. Lewis Creighten 0. Kidd Donald M. Persels Clayton P. Kjeer 
t FIELD ENGINEER QUALITY ASSURANCE ENGENEERING TECHNECIAN ELECTRONEC TECHNICIAN 
wf $.0.M. Corporation Atemie Energy Commission Uosing Aisplans Compony Remington Roné Unlvac 


Two Quick Ways to Train 


HOME STUDY—Train in your spare time .., with- 

out giving up present occupation. Build—keep power- 
ful Radio Receiver, Multi-Tester, TV-Oscillescope with 
5-inch Cathode Ray Tube. Experiment with Transistors 
—other new electronic equipment. Full preparation for 
First and Second Class FCC Licenses. Easy, step-by-step 
instructions. Transfer to resident training after pre- 
liminary home study if you desire. Inspected and 
ACCREDITED by the National Home Study Council. 


OJ ELECTRONICS 

(0 GUIDED MISSILE 
00 ATOMIC ENERGY 
(J OTHER 


CHECK ONE: 
Name 


Address 


Bay We ie 
C. L, FOSTER 

President 

eu nEePnpe 


City, State 


December, 1957 


O RADIO (1 RADAR 
1 TELEVISION * (0 AUTOMATION 
1 COLOR Tv 


(0 SEISMOGRAPH SURVEY 
CO AIR TRAFFIC CONTROL 
LJ NAVIGATION 

(0 TECHNICAL WRITING 


(0 RESIDENT TRAINING 


VETERANS: Central offers courses approved under G.I. Bill. 
AML: I Korea Yet, giee approx, Mischorpe Mele Sete ht at 


2 RESIDENT—Regularly scheduled classes for full time 
students. Outstanding technical facilities . . . staff 
of highly competent electronic instructors, Over 21 class- 
rooms and laboratories plus modern TV broadcast studio. 
Courses in Radio-TV Servicing, Broadcasting. Electronic 
Engineering Technology. ‘Electronics. Radio, and Tele- 
vision Technology” course ACCREDITED by Engineers’ 
Council for Professional Development as engineering 
technician program, Graduates receive ‘‘Associate of 
Science’ degree—recognized as proof of top-level train» 
ing. Housing assistance. Part time employment available 


True facts about Electronics career are yours in Central’s FREE BOOK, 
“Your Future in Electronics.” Send for your copy! 


Clip and Mail TODAY —No Obligation 
. ELECTRONICS DIVISION — Central Technical Institute 


Dept. A-127, 1644 Wyandotte Street, Kansas City 8, Missouri 
Tell me more about how Central troining con qualify ME for high-pay career in Electronics. Check field(s) of interest below if you wish. 


0 TECHNICAL DRAFTING 
( AIRCRAFT MANUFACTURE 
1 COMMERCIAL AVIATION 
O U.S. CIVIL SERVICE 

OO U.S. ARMED FORCES 

1) YOUR OWN BUSINESS 


(1 HOME STUDY 


> 
a 
o 


COUNTY eee 


toe eoe eo eae 
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Centralab 
Ceramic. 
Transmitting: 


Capacitors 


Better 


e 60 to 90% smaller 
@ 50 to 75% less expensive 


@ handle up to 300% 
more r-f power 


@ lower internal inductance. 


You don’t have to take our word for it. Here’s 
what a satisfied user has to say — “We have 
found that Centralab capacitors are a ‘must’ 
in high-power r-f work. They are the only 
ones whose internal inductance is low enough 
to do the job.” 


They’re ideal for stationary and mobile 
transmitters, tuned tank circuits, antenna cir- 
cuits, and other applications where high-volt- 
age, high-frequency circuits are required. 

CRL capacitors have extremely low pf (down 
to .1%) and inductance. Retrace characteristics 
are stable. Their “double cup” design provides 
greater strength and long leakage paths... pre- 
vents arcing. 


You can choose from 39 types...11 terminal 
styles. Capacitance, 3 to 1000 mmf, 5 kv to 20 
kv d.c. Low moisture absorption meets appli- 
cable MIL specifications. 


Get your CRL Series 850 ceramic transmit- 
ting capacitors from your Centralab distributor. 
They’re shown on page 39 of Catalog 30. If 
you don’t have a copy, ask your distributor for 
one, or write direct to Centralab. 


Centgalab / 


A DIVISION OF GLOBE-UNION INC. 
994L EAST KEEFE AVENUE ¢ MILWAUKEE 1, WISCONSIN 
ta Canada: 804 Mr Pleasant Road * Torenta, Ontario 

0-2658 
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Letters (Continued from page 20) 
radio. Where would I be able to get one of these? 
LricH JerLau 
Atlanta 9, Ga. 


The manufacturer is: 


Metz Apparatefabrik 
Fuerth/Bayern, Germany 


" While glancing through your July 1956 issue, 
I noticed an article called “Closed-Circuit Tele- 
vision—New Communications Tool.” In it you 
mention a system called “Visicall.” Could I have 
the name and the address of the manufacturer? 
H. D. LesHer 

Vegas Video Sales Service 

Las Vegas, Nev. 


The manufacturer is: 


Sperti Faraday, Ince. 
Adrian, Mich. 


Dep't. of Conflagration? 


" The photo shows a “horn” built into my fire- 
place. When I don’t use the fireplace for heat, I 
use it for hi-fi. Santa can use the door, 

I find it gives amazing results, costs very little, 
and you can even use the fireplace screen for grille 
cloth. Please note that the flue should be plugged 


= a 


with newspapers. But be sure to unplug it when 
you light it up—the fireplace, that is. 

Howarp L, Witsur 

San Diego, Calif. 


Sounds like a spark-ling good idea. 


Pats On The Back 


= In the September issue I read and enjoyed the 
article “Radio Keeps You in Touch.” I took spe- 
cial interest in the section on mobile radios. I 
would like to have one of these units in my car 
but have one question: how would you go about 
getting service if you were to leave the vicinity 
where you originally had the equipment installed? 

J. F. RichmMonpb 

Joppa, Maryland 


Tf you ave talking about phone company instal- 
lations, you would have to get a new installation 
from your phone company if you moved out of a 
particular area, 


® Could you please transmit to me all relevant in- 
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Model RC98 4-speeo super 

AUTO-MANUAL CHANGER 
Continuous {- or — variable 
control on all speeds. $67.50 


Model RC88 a-seeeo DeLuxe 

AUTO-MANUAL CHANGER 

XG Loz) Exclusive pusher platform 

and exceptional ‘ protects your records $54.50 
versatillty. $24.50 S 


Model T mark 0 
4-SPEEO MANUAL PLAYER 
A superior unit for quality 
budget systems. $32.50 


Model 301 proressionac 
TRANSCRIPTION TURNTABLE 
Each speed variable! 

Each unit with its own 
Performance test report $89.00 


Model TPA/10 TRANSCRIPTION TONE ARM 
—Protessional performance. 
2 jewel-like construction 


There's a Garrard for 
every high fidelity system 


Model RC121 4-speeo mixer 
AUTO-MANUAL CHANGER 

fine performance with economy 
and compactness. $42.50 


For Free Illustratea 
Literature Write: GARRARD SALES CORPORATION, Dept. GX-357, PORT WASHINGTON, N.Y. 


December, 1957 
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Letters (Continued from page 22) 


formation on the well-modulated girl on the June 

cover of Popu_ar Exectronics. It is impedance 

that I know so that I will be able to reactance. All 

details received will be kept in strictest fidelity by 
yours truly. 

ANDREW Nacy 

Hamilton, Ontario 


All data on this device represents a well-modu- 
lated trade secret. 


The Women Again 


® In the August magazine, Dave Kavanaugh 
wanted to know if women did not read POP’tron- 
ics. I don’t know about “the women,” but I read 
every issue from “kiver to kiver.’ I’m also a 
charter member and have every issue that has been 
published. I only wish you would publish it more 
often and put more in it to help hams pass their 
exams for the various licenses. 
Rupy H. Lverny, kgGKV 
St. Louis. Mo. 


tronics a year ago and subscribed immediately. I 
first read Carl & Jerry, Short-Wave Report, and 
Among the’Novice Hams; then any other articles 
I can understand. Herb Brier’s current series of 
lessons is exactly what I need as I have had dif- 
ficulty finding textbooks simple enough for a 
beginner to understand. 
RutH S. Coxcram, KNOJCN 
Monticello, Ind. 


The girls are swamping us. Any more questions 
about women? 


Back Issues 


* T am trying to locate a copy of the May 1935 

issue. It is not available from your Circulation 

Department and I have been wondering whether 

any of your readers could supply me with this 

issue. I am willing to pay any reasonable price, 
including postage. 

CuHar_Les DuNLoP 

1902 Sheridan Road 

Evanston, III. 


These are the issues that are currently out of 


+ 


circulation: 


May 1955 
June 1955 


= In answer to reader Dave Kavanaugh’s letter, 

women do read P.E.; at least this one dues. I like 
your column for the Novice Hams. 

CaroLyn THOMPSON 

Marblehead, Mass. 


December 1956 
February 1957 


Some More Assists 


® T have just read “Radio Keeps You In Touch” 
in the September issue and enjoyed it very much. 
For some time our office has been interested in 
obtaining a communication system for use between 


® 7 will join Margaret Le Fevre (October issue) 
as another of your estimated 3-4% feminine 
readers. My husband and I first heard of POP’- 


From Collaro Ltd., world’s largest manufac- 
turer of record playing equipment — comes 
the most significant development in years 
— the exclusive new transcription-type tone 
arm, which transforms the conventional 
record changer into a TRANSCRIPTION 
CHANGER, with features of the finest pro- 
fessional equipment. 


The arm is a one-piece, spring-damped, 
counter-balanced unit which will take any 
standard high-fidelity cartridge. It is free of 
any audio spectrum resonances. 


Stylus pressure between the first.and fast 
records in a stack remains virtually con- 
stant at fess than a gram of difference, 
compared to 4 to 8 grams on conventional 
changers. Vertical and horizontal friction 
are reduced to the lowest possible tevel, 
insuring longer life for records and styli.' 


In its superb performance, the new Collaro 
Continental, Model TC-540, meets the rigid 
requirements for high fidelity equipment, 
offering professional quality at a record 
changer price. The Continental is $46.50. 
Other Collaro changers are priced from 
$37.50 up. (Prices slightly higher west of 
4 Mississippi.) 


New Transcription-Type 
Tone Arm Makes Collaro 
World’s First True 

High Fidelity Changer 


WRITE TO DEPT. E-012. 
ROCKBAR CORPORATION 
MAMARONECK, N. Y¥. 


FREE: Colorful new catalog, containing guide on 
building record library plus complete Collaro tihe: 
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Clip and Mail the Coupon Below—Now! 


25 BIG KITS Train in Spare Hours at Home - 
for the Best Jobs and Big Pay in 


Radio-Television 


—my new, faster way! 


Want Proof? Send for my 
big FREE CATALOG and 

Sample Lesson. Let the facts 

speak for themselves! 


> Why wait—get into Radio-Television fast! 
I will train you in as little as 10 months 
to step into the tap paying Radio-Tele- 
vision field as a much-needed Service 


Technician! You will train entirely at Frank L. Sprayberry 
home in your spare time... which means Eiusatienat 


you can train as fast or as slowly as you 
like. You have a choice of THREE Sprayberry Training Plans... 
One exactly suited to your needs. My easier-than-ever payment terms 
make it possible for you to get set for the good jobs in Radio-Tele- 
vision without the slightest strain on your budget! Get the true facts 
... just mail the coupon for my big new 56 page fact-filled catalog 
plus actual sample lesson—both FREE. 
REALLY PRACTICAL TRAINING—NO PREVIOUS EXPERIENCE NEEDED 


My students do better because I train both the mind and the hands. 
Sprayberry Training is offered in 25 individual training units, each includes 
a practice giving kit of parts and equipment .. . all yours to keep. You 
will gain priceless practical experience building the specially engineered 
Sprayberry Television Training Receiver, Two-Band Radio Set, Signal 
Generator, Audio Tester and the new Sprayberry 18 range Multi-Tester, 
plus other test units. You will have a complete set of Radio-TV test equip- 
ment to start your own shop. My lessons are regularly revised and every 
important new development is covered. My graduates are completely 
trained Radio-Television Service Technicians. 
NEWEST MAIL THE COUPON—See what's ahead in 
DEVELOPMENT Radio-TV... No Salesman Will Call On You! 
NTS The coupon below brings you my big new catalog 
Your training plus an actual sample Sprayberry Lesson. I invite 
covers UH F, Color you to read the facts . . . to see that I actually illus- 
Television, F M, trate every item in my training. With the facts in 
Oscilloscope your hands, you will be able to decide. No salesman 
Servicing, High will call on you. The coupon places you under no 
Fidelity Saund obligation. Mail ic now, today, and get ready for 
and Transistors. your place in Radio-Television. 


SPRAYBERRY ACADEMY OF RADIO-TELEVISION 
1512 Jarvis Avenue, Dept. 105-W, Chicago 26, Iilinols 
Mail This Coupon For Free Facts and Sample Lesson 


‘ SPRAYBERRY ACADEMY GF RADIO-TELEVISION 
$9 19 mass oni in Dept. 105-W, (512 Jarvis Avenue, Chieago 26, fil. 


Radio Television vision Troining Pilon. | understand this does not obligate me 


TRA NIN: and thot no sofesmon will call upon me. Include New Cotas 


6 
fe PU Ale J lag and Sample Lesson FREE. 


Please rush all information on your ALL-NEW Rodio-Tele~ 


Neme ee Age 


Address. 


Zone Store. 


Se eeesee Sew SP eee em Coe SSMS 
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Complete 


ELECTRONICS COURSE 


with 
TRAINING AID KITS 


@ THIS NEW PROGRAM designed by MacFar- 
Jane Industries will enable the novice or ad- 
vanced student in electronics to develop the 
highest levels of capability in the applications 
of practical electronics. Although MacFarlane 
Industries courses are not intended as a substi- 
tute for university, college, or voeational train- 
ing, the courses and kits provided can be a 
useful influence in an individual’s career in 
electronics, This particular program is the key 
to a far more complete and satisfying education 
than mere formal educational institutions. 


The philosophy governing this program 1s 
based on the ability of students to arouse and 
stimulate their interest to the point that the 
usual drudgery, difheulty and consequent bore 
dom which often attend training efforts are 
eliminated, Results indicate that a dynamic, 
alert and vitally creative individual emerges 


METHODS OF TRAINING 


All text materials, experiment kits, etc, are pro- 
duced on automatic electronically controlled 


equipment. Exobient games and examinations 

z s @ are all electroni- 

cally evaluated. 

} In order that each 

individual gets 

full opportunity 

to examine and 

develop skill in 

the operation of 

| specialized in- 

struments, an 

5 _@ electronic com- 

iter Seer ies shipment of kits and instru- 

ments to correlate with the study pace of each 
individual, thus even though 
groups begin their effort. si- 
multaneously there is no re- 
quirement to either rush your 
studies or to be delayed by 

others. 


SEND TODAY FOR 
INFORMATION ON TRAINING AID KITS 


I MACFARLANE INDUSTRIES EDUCATIONAL DIVISION 

1 P.O. Box 33 « Redondo Beach, California 

| Please send me free, complete information on Train- 
ing Aid Kits. 

| NAME AGE 
ADDRESS. 

| city STATE a 
LSS SS SS Se pole 
26 


Letters (Continued from page 24) 


office and automobiles. If possible I would like to 
obtain the addresses of companies that manufac- 
ture equipment of this type. Class A Citizens’ 
Band radios sound promising and should be ade- 
quate, 
L. A. Parks, Jr. 
Parks Realty Co. 
Statesville, N.C. 


Manufacturers of this type of equipment are: 


Motorola General Electric 

J501 W, Augusta Blud, — Electronics Park 

Chicago $1, Hl, Syracuse, N.Y. 
Radio Corporation of America 
Camden, N. J. 


= You list radios for the Citizens’ Band. Could 
you tell me who sells them? 
Harotp B. Comer 
Elkton, Va. 
For Class B; 
Vocaline 
Coulter St. 
Old Saybrook, Conn, 
and perhaps: 
Cletron, Inc, 
Cleveland 3, Ohio 


More on the “VHF Ear’ 
"TT built the “VHF Ear” (July ’57). It works 
quite well with the 16” piece of stiff copper wire 
but I was wondering if a longer antenna would 
bring in a better signal? 
Davip GETCHELL 
Rockville, Conn, 


No, it would not. The 16” wire is resonant. 
You would lose sensitivity with a larger antenna. 


" T took a vacation in Texas this year and flew 
via American Airlines. I really had fun with the 
“VHE Ear” except when my wife was nagging 
me: “Let me hear”... “I want to listen” 
The reception was perfect. We landed in El Paso 
and had a four-hour layover. It really went fast 
because we were listening on the “Ear.” 
Ropert G. Ericson 
San Diego, Calif. 


The “Ear” is one of our most popular projects. 
Everyone seems to be building it. -30- 


Meter Your Enlarger Exposures (October, 


1957, puge 77): Referring to the sche- 
matic and pictorial on page 78, the lead 
from switch S2 should be connected to pin 
#1 of the OA2 tube, not to pin #5. This 
change is necessary to “isolate’ PC1 dur- 
ing the first step of the calibration pro- 
cedure. Pins #1 and #5 are joined in- 
ternally in the OA2 tube by a jumper, so 
that removing tube opens circuit. 0+ 
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RADIO-TV and 


ELECTRONICS TRAINING 


ATA PRICE 
YOU CAN AFFORD! 


*97I Yes, this great course costs for less than ony training of its kind 

INCH given by other major schools! Radio-Television Training School 

will train you for a good job in Television or Industrial Elec- 
tronics — AT HOME IN YOUR SPARE TIME. 


Think of it — a complete training program including over 

120 lessons, Eleven Big Radio-Television Kits, Complete 

Color-TV Instruction, Unlimited Consultation Service... 

ALL at a really big saving to you. How can we do 
this? Write to us today.. and find out! 


Recelver Kit included 


And what's more — you can {if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO-TV SERVICE SHOP 


We Wont 100 More Shops for 1957 

This 35 year old training organization — 
called RTS, that's Radfo-Television 
Training School — wants to establish a 


$58 


COMPLETE 


string of Radio-TV Repair Shops in 
COLOR principal cities throughout the U. S. 
So far, 3@ such shops are NOW IN 


INSTRUCTION BUSINESS AND PROSPERING. We 
INCLUDED are signing contracts with ambi- 
tious men to become future own- 
—e. 2 ess and operators of these shops 
FD Vic nce coe e in all areas. 
Get your free book on the dnt build 
all these units POR ees alee, 

FAMOUS RTS BUSINESS PLAN INEXPERIENCED MEN ONLY ~ 
; , WE TRAIN YOU OUR WAY! 

find aut how you can open 


A REPAIR SHOP OF YOUR OWN 


We supply ond finance your equipment 


é We must insist that the men 
we sign up be trained in 
Radio-TV Repair, Merchan- 
CY dising and Sales by our 


y ; training methods—because 
When ae are ready and qualified to operate WE KNOW the require- 
one of our RTS-Approved TY Repair Shops ments of the industry. 
WE WILL SUPPLY AND FINANCE EVERY tubes ® Therefore, we will TRAIN 
BIT OF EQUIPMENT YOU NEED TO GET | excluded YOU... we will show 


you how to earn EXTRA 
CASH, during the first 


RADIO-TELEVISION month or two of your 
training period. YOU 
RAINS OCNOOe ee 
LOS ANGELES 37, CALIFORNIA JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 


Est. 1922 qa SPARE TIME! 
t 


STARTED plus an inventory of parts and 
supplies. In other words we will stoke you 
. . . AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 


1. An electric sign for 6. Plans for shop 
the shop front, arrangement, 


2. Complete taboratory 7. Instructions on how 
of test equipment, to go into business. 

3, ketterheads, calling 8. Continuous consul- 
cards, repair tickets, A tation and help. 


ete. . The right to use 
4. Basic inventory of RTS Seal of 
tubes, parts, Approval, and the 
supplics. RTS Credo. 
5. Complete advertising 10. The right to use 
and promational the Famous 
material, Trade Mark. 


CUT OUT AND MAIL — TODAY! 


RADIO-TELEVISION TRAINING SCHOOL 


S100 S., Vermont Avenue, Dept. PE 127 
Los Angeles 37, California 


¢ BUSINESS 
PLAN 
SEND ME FREE — all of these big opportunity books — 
“Good Jobs in TV-Etectronics,’' "A Repair Shop of Your Own'' 
and ‘‘Sample Lesson.’’ 1 am interested in: 

ica! Radio-Television aa] tndustrial Electronics 


(Automation) 


RTS* Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, ond 
Quality of Training. 


Name Age 


Address 


City & State 


_— ae es a 


December,, 1957 ZT 


OP’ tronics 


BOOKSHELF 


Five of the country’s largest electronic 
parts supply houses this month announced 
the publication of their 1958 catalogs. Free 
for the asking, several of these catalogs 
feature special components and kits un- 
available elsewhere. 

Allied Radio (100 N. Western Ave., Chi- 
cago 80, Ill.) has a complete line of kits 
designed for the do-it-yourself enthusiast, 
including test equipment and hi-fi gear. 
The Knight label, which is Allied’s own, 
has been appearing on well-constructed 
kits for many years and the new line con- 
tinues the tradition of high quality at low 
cost. 

Burstein-Applebee (1012-14 McGee St., 
Kansas City 6, Mo.) presents a fine selec- 
tion of standard tools and household ap- 
pliances at discount prices in their catalog, 
in addition to standard electronic com- 
ponents. The bargain hunter will do well 


to look over B-A’s “special purchase” 
items starting on page 132. 

Lafayette Radio (165-08 Liberty Ave., 
Jamaica 33, N. Y.) features many exclu- 
sive imports in the electronic and photo- 
graphic area. In addition, there are La- 
fayette’s own high-fidelity components, 
available in both kit and factory-wired 
form. And of course, there’s a special sec- 
tion devoted to transistor kits and com- 
ponents for the POP’tronics readers with 
that particular passion. 

Newark (223 W. Madison St., Chicago 6, 
Tl. and 4736 W. Century Blvd., Inglewood, 
Calif.) stands ready to serve our West 
Coast readers with a full line of compo- 
nents for the hobbyist and industrial user. 
A number of specialty manufacturers and 
products are listed. 

Radio Shack (167 Washington St., Bos- 
ton 8, Mass.), has a well organized catalog 
featuring industrial, servicing and high fi- 
delity components. Radio Shack’s own line 
of hi-fi is featured under the “Realistic” 
label. Check their little 10-watt amplifier 
and speaker as an ultra-economical sys- 
tem for the newcomer to audio. 

All in all, our distributors are doing a 
fine job in presenting not only the stand- 
ard brand electronic merchandise but 
many special items worth serious con- 
sideration by the wise shopper. —B0- 


The price 
will be music to 


your ears, too! 


40-14,000 cycles—elliptical cone 
tweeter—complete dividing net- 
| work. And the price...$19.50. 
That’s right, $19.50. Yet it out- 
performs speakers selling at 
three times the price. Interested? 
Listen to the CA-12 and be con- 
vinced. 


NEW SONOTONE CA-12 12” CO-AXIAL LOUDSPEAKER 


Ask your dealer for a demonstration, or send your name and address for full detalls. 


Electronic Applications Division | NAME 
' 
SONOTONE® CORPORATION | Aporess 
i 
Dept. LG-127, ELMSFORD, N.Y. \ CITY. ZONE STATI 


LG-12) 
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BUILD 16 RADIO 


CIRCUITS AT HOME 


only 
with the New Deluxe 1958 
PROGRESSIVE RADIO “EDU-KIT" 


A Practical Home Radio Course 


Now Includes * No Knowledge of Radio Necessary 
* TRANSMITTER * No Additional Parts or Tools Needed 
* SIGNAL TRACER * Excellent Background for TV 
* SIGNAL INJECTOR * School Inquiries Invited 
* CODE OSCILLATOR * Attractively Gift Packed 


WHAT THE "EDU-KIT" OFFERS YOU. 


The ‘“Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rockebottom price. Our Kit is designed to train Radio & Electronics Techniclans, making 
use of the most modern methods of home training, You will learn radio theory, construc: 
thon practice and servicing 

You will learn how to bulld radios, using regular schematics; how to wire and tolder in 
a professloual imanner; how to service radios. You will work with the standard type of 
punched metal chasais as well as the tatest development of Printed Circuit chassis 

You will learn the basic principles of radio. You wit! construct, study and work with 
RF and AF amplifiers d osciltators, detectors, rectifiers, test equipment. You will Inarn 
and practice code, using the Progressive Code Oscillator. You witt learn and practice 
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
sive Dynamle Radio & Electronics Tester & the accompanying instructional material 


You will receive training for the Novice, Technician and General Classes of F.C C. Radio 
Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator. Signal 
Tracer and Signal Injector circuits, and learn how to operate them. You will receive an 
excellent background for Television. 

Absolutely no previous knowledge of radio or science Is required. The ‘’Edu-Kit’ I's the 
product of many years of teaching and enginecring experience. The *“Edu- "will pro- 


vide you with a basic education 
price of $22.95. The Signal Tracer alone is 


THE KIT FOR: EVERYONE 


ages amd backgrownds have successfully 
used the ‘'Edu-Kit’’ in more than 79 coun- 
tries of the world. The ‘‘Edu-Kit'' has been 


in Electronics and Radio, worth many times the compicte 
worth mere than the price of the entire Kit. 


You do not need the sliqhtest background 
in radio or science. Whether you are inter- 
ested in Radio & Electronics because you 


want an interesting hobby, a well paying carefully designed, step by step, so that 

business or a job with a future, you will find you cannot make a mistake. The ‘Edie 

the "‘Edu-Kit’’ a worth-while investment. Kit’? allows you to teach yourself at your 
Many thousands of Individuals of all own rate. No instructor is necessary. 


PROGRESSIVE TEACHING METHOD 


is the foremost educational radio kit in the world, 
in the field of electronics training, The "Edu- 
Kit’ uses the modern educationat principle of ‘‘Learn by Dolng.’' Therefore you constrict, 
learn schematics, study theory, practice trouble-shootsng—all in a closety integrated pro- 
gram desi d to provide an easity-learned, thorough and Interesting background in radio. 

You begin by examining the various radio parts of the “Edu-Kit.’' You then learn the 
function, theery and wiring of these parts, Then you build a simple radio, With thie first 
set you witl enjoy Ustening to requiar broadcast stations. learn theory. practice testing 
and trouble-shooting. Then you build a more advances radio. learn more advanced theory 
and tect ues. Graduatly. in a progressive manner, and at your own rate, you will 
find yourself constructing more advanced muiti-tube radio circuits, and doing work Iike a 
professional Radio Technician. 

Tneluded in the ‘Edu-Kit'’ course are sixteen Recriver, Transmitter, Code. Oscillator, 
Signal Tracer, and Signal Injector circuits. These are not unprofessional ‘*breadboard’* 
experiments, but genuine radio circuits, constructed by means of professional wiring 
and soldering on metal chass plus the new method of radio construction known as 
“Printed Circuitry.'" These circuits operate on your eegular AC or DC house current. 


THE "EDU-KIT" IS COMPLETE 


all parts and instructions necessary to build 16 different radio and 
each guaranteed to operate. Our Kits contaln tubes, tube sockets, 
variable, electrolytic and paper dielectric condensers, resistors, tie strips, coils, hardware, 
tubing, punched metal chassis. Instruction Manuals. wire. solder, etc. 5 , 

in addition, you receive Printed Circuit materials, inciuding Printed Circuit chassis, 
special tube sockets, hardware and instructions. You also receive a useful set of tools, 
a professional elect soldering iron, and a self-pawered Dynamic Radio & Electronics 
Tester, The “Edu-Kit’’ also includes Code Instructions and the Progressive Code Oscillator, 
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- 
sive Signal injector. a High lelity Guide and a Quiz Book. You reccive all parts, tools, 
instructions, etc. Everything yours to keep. 


The Progressive Radio ‘Edu-Kit” 
and is universally accepted as the standard 


You will receive 
electronics circuits, 


| PRINTED CIRCUITRY | 


“Edu. Kit’? Postpaid. 


At no Increase in price, the ‘Edu-Kit't 
nereas price, the “Edu-Kit’? C.G.0. 


« 

now Includes Printed Circuitry. You build | 

a Printed Circui Signal Injector, a | 

unique servicing instrument that can de- 

tect many Radio and TV troubles. This l 

revolutionary new technique of radlo I 
5 
i 


construction is now becoming popular in 
commercial radio and TV sets. 


A Printed Circuit is a special insu- 
lated chassis on which has been depos- 
Ited a conducting materlat which takes 
the place of wiring. The various parts 
are merely plugged in and soldered to 
terminats. 


yt 
i 
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~~ “UNCONDITIONAL MONEY-BACK GUARANTEE 


ORDER DIRECT FROM AD—RECEIVE FREE BONUS 
RESISTOR AND CONDENSER KITS WORTH $7 


t enclose full payment of $22.95. 
i will pay $22.95 plus postage. 
me FREE additional information deseribing ‘Edu- it.'" 


FREE EXT 
& SET OF TOOLS 


e@ SOLDERING IRON 
;@ ELECTRONIC TESTER 


PLIERS-CUTTERS »« ALIGNMENT TOOL 

WRENCH SET 

TESTER INSTRUCTION MANUAL 

HIGH FIDELITY GUIGE » QUIZZES 

TELEVISION BOOK e« RADIO 

TROUBLE-SHOOTING BOOK 

e MEMBERSHIP IN RADIO-TV_ CLUB: 
CONSULTATION SERVICE « FCC 
AMATEUR LICENSE TRAINING 

e PRINTED CIRCUITRY 


| SERVICING LESSONS 


You will learn trouble-shooting and 
servicing a progressive manner, You 
will praction repairs on the sets that 


you construct. You will learn symptoms 
and tauses of troubles in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unigue Stanal Injector and the dynamite 
Radio & Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repalr job for 
your friends and neighbors, and charge 
foes which will far exceed the price of 
the "‘Edu-Kit."'| Our Consultation Service 
will help you with any technical problems 


you may have 

J. Statalsis. of 2S Poplar PI.. Water: 
bury. Coon, writes; ‘Il have repaired 
several sets for my friends, and made 
mondy. The ‘Edu-Kit'' pald for itself, 
was ready to spend $240 for a Course, 
but |} found your ad and sent for your 


Kit.’* 


ROM OU L BA 


Ben Valerio, P. O. Box 21. Magna, 
Utah The Edu-Kits are wonderful. Here 
| am sending you the questions and also 
the answers for them. 1 have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
huild Radio Testing Equipment, 1 en- 
joyed every minute ! worked with the 
different kits; the Signal Tracer works 
fine, Alsa like to let you know that | 
fec! proud of becoming a member of your 
Radio-TV Club."” 


Robert 4. Shuff, 1534 Monroe Ave., 
Huntington, W. Va.i ‘Thought | would 
drop you & few fines to say that | re- 


ceived my Edu-Kit, and was rea'ly amaz:d 
that such a bargain can be had at such 
a low price. ! have already started re- 
palring radios and phonographse. My 
friends were reatiy surprised to see me 
get into the swing of It so quickly. The 
Troubleshootina Tester that comes with 
the Kit is really swell, and finds the 
trouble, it there is any to be found.’* 


497 Unioa Ave., Dept. 539D, Brooklyn 11, N. Y. 
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knight-kit ‘Trans-Midge” 
Transistor Receiver Kit 


Tiny, cigarette-pack-size 
1-transistor radio kit—fas- 
Y-767  cinating to build. Covers 
$45 the local AM broadcast 
2 band with exceptional sen- 
sitivity and selectivity. Fea- 
tures: ferrite core tuned coil; low- 
drain transistor operating for 
months from single penlight cell; 
handsome plastic case. Complete 
with all parts, transistor, battery 
and easy-to-follow instructions. (Ex- 
ternal antenna required.) A won- 
derful value. Shpg. wt., 8 oz. 
Model Y-767. Net only........., $245 
4-149. Headphones. 1% ibs. . .$2.15 
C-100. Antenna Kit. 11% Ibs. ...$1.03 


Model 


suip ALLIED knight=kits 


the finest electronic equipment in money-saving kit form 


knight-kit 5-Transistor 
Superhet Portable Radio Kit 


Handsome, easy-to-build 
personal portable with 
Y-766 every ultra-modern design 
5 95 feature: 5 transistors (up 
29 to 200 hours playing time 

from 9v. battery supplied); 
printed circuit for easy building; big 
32" speaker; push-pull audio out- 
put; built-in ferrite loopstick an- 
tenna. Sensitive reception of AM 
broadcast band with exceptional 
tone. In ultra-smart high-impact 
ivoty plastic case with handsome 
gold trim; size only 74x 3% x 1%". 
With all parts, transistors, battery 
and instructions. Shpg. wt., 2 Ibs. 


Model Y-766. Net only........ $2995 


Model 


knight-kit 10-Circuit 
Transistor Lab Kit 


Sensational transistor 
hobby kit! Assemble the 
Y-299 basic parts once, then 
S$] £75 complete project after 

project (10 in all), just by 

plugging leads into proper 
jacks on printed-circuit board—no 
wiring changes needed. Make the 
following: AM radio; amplifier; wire- 
less oscillator; code practice oscil- 
lator, electronic timer, switch or 
flasher, voice-operated, capacity- 
operated or photoelectric relays. 
includes all parts, 2 transistors, 
battery, headphones, instructions 
for each project. Shpg. wt., 3 Ibs. 


Model Y-299. Net only........ $1575 


Model 


knight-kit 2-Transistor Pocket Radio Receiver Kit 


It’s fun to build this pocket-size two-transistor radio—enjoy loud, 
clear local broadcast-band reception wherever you go! Completely 
self-contained with built-in ferrite loopstick antenna—no external 
antenna needed. Extremely efficient reflex type 2-transistor circuit 
actually does the work of 3 transistors! Printed circuit board reduces 
building time to about one hour. Has air-dielectric variable capacitor 


for easy, accurate station tuning. Operates for months and months 
on long-life alkaline battery supplied. Sensitive miniature earpiece 
provides remarkably fine tone. Complete with all parts, including 
plastic-impregnated case, earpiece, battery and transistors. 4 x 3% 


x 134". Shpg. wt., 1% Ibs. 


Model Y-262. Net only 
bh, 


Send for it 


Get our 404-page 1958 
Catalog featuring more 
than 50 ALLIED KNIGHT- 
KITS: Hi-Fi, Hobbyist, 
Instrument and Ama- 
teur Kits. Send for it now. 
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“RANGER™ SUPERHET 
BROADCAST RECEIVER 
KIT. ¥-735 $17.25 


“OCEAN HOPPER™ 
SW RECEIVER KIT 
¥-740 $11.95 


orvern FROM ALLIED RADIO 100%. western ave., cnicaco so, i. 


“"10-IN-ONE" TRANSISTOR RADIO 
ELECTRONIC LAB KIT RECEIVER KIT 
Y-265 $12.65 Y-765 $3.95 
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GET THE Most For Your money IN ALLIED knight-kits 


EASIER TO BUILD because 
KNIGHT-KIT "Step-and-Chek” 
instructions are marvels of sim- 
plicity—so easy to follow! 


nist 


Knight 
is 


TRAMSISTON 
aiad 
pace tATOP 


knight-kit Transistorized 
Code Practice Oscillator Kit 


Advanced-design code 
practice oscillator—ideal 
¥-239 for beginners learning the 
$375 code. Uses transistor cir- 
cuit—operates for months 
from a single penlight bat- 
tery. Hasclear, crisp tone of approx- 
imately 500 cycles. includes jacks 
forheadphonetips; screwterminals 
for key. Compact biack bakelite 
case with aluminum panel, only 2% 
x 33%, x 1%". Complete with all parts, 
transistor, battery and step-by-step 
instructions for quick, easy assem- 
bly. (Less earphones and key.) 
A fine code practice kit at very low 
price. Shpg. wt., 1 Ib. 
Model ¥-239. Net only,........ $395 


Model 


LOWEST COST because 
ALLIED'S giant buying power 
brings you biggest savings. 
Save most with KNIGHT-KITS! 


- 
Interruption of 
light beam trlggers 
relay, to sound chime 
or belt, turn on 
lights, etc. 


lr es eee ac ey 


knight-ki¢ Photo-Electronic 
Relay Kit 


Advanced-design, ultra- 
sensitive photo-electronic 
¥-702 relay—build it yourself and 
$13° save! Covers 250.-ft. with 
white light; 125-ft. with 
“unseen” (red filter) light 
(made available in Light Source Kit 
listed below). Ideal as announcer, 
counter, burglar alarm (can be set 
to ring bell continuously when beam 
is broken). Hundreds of uses. SPST 
relay contacts. 6.3v. terminals pro- 
vide power for accessories. 105- 
120 v. 50-60 cy. AC use. 6 tbs. 
Model Y-702. Relay Kit. Net..$135° 
Model Y-703. Light Source Kit. With 
long-life sealed beam bulb and red 
filter. Shpg. wt., 3% Ibs. Net. $6.75 


Model 


knight-kit Space-Spanner” Bandswitching Receiver Kit 
Thrilling 2-band receiver, easy to build, fun to operate— 


Model 
¥-243 


$1595 


a terrific vatue. Bandswitch selects exciting short wave, 
including foreign broadcast, amateur, aircraft, police and 
marine radio (6.5 to 17 mc), and standard broadcast. 
Features highly sensitive regenerative circuit. Includes 


built-in 4” PM speakerand beam-power output for strang 
volume. Headphone connectors are available for private listening: 
switch cuts out speaker. Kit includes calibrated panel, punched 
chassis, all parts and tubes (less cabinet). Easy to build from 
step-by-step instruction manual. 7 x 10 x 6”. For 110-120 wolt, 
50-60 cycle AC or DC. Shpg. wt., 5 Ibs. 


Model ¥-243. Net only...... Neeser 
Y-247, Matching cabinet for above 


"6-IN-ONE” CRYSTAL SET 
ELECTRONIC LAB KIT HOBBY KIT 
Y-170 $8.45 ¥-261 $2.15 


EASY TERMS AVAILABLE | 


BROADCASTER KIT 


WIRELESS PHONO OSCILLATOR KIT 
Y-760 $5.85 
Y-705 $9.50 


All Prices Net 


LATEST DESIGN—each ALLIED 
KNIGHT-KIT incorporates the 
very latest circuitry for top- 
quality performance! 


FOB Chicago 


rai aie Sa 
knight-kit 2-Way 
Intercom System Kit 


Easy to build—ideal for 
hame or office. Consists of 
Y-295 Master and Remote unit, 
each with press-to-talk 
$1475 switch. Remote can be left 
“open” for switchless 
answering and baby-sitting. In 
"closed"’ position, Remote is pri- 
vate’’", but can be called and can 
originate calls. High-gain 2-stage 
amplifier and 4” PM speakers. De- 
livers full volume from only a whis- 
per. With tubesand 50-ft. cable (up 
to 200-ft. may be added). Antique 
white finish. Size each unit, 434 x 
6% x 4%". For 110-120 v. AC or 
DC. Shpg. wt., 8 Ibs. 
Modet Y-295. Net only....,,. $1475 


RE 


Model 


ELECTRONIC PHONO AMPLIFIER KIT 
PHOTOFLASH KIT ¥-190 $9.45 
Y-244 $23.50 


MORE knight-kits ON 
FOLLOWING PAGES 
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Hi-Fi 


Sensational All-New ALLIED knight-Kit HI-FI Equipment 
World’s Finest + Custom Styled + Easiest to Build » Money-Saving 


everyone 
can 
aftord 


eI 


knight-kit Complete 18-Watt Hi-Fi Amplifier Kit 


Model Here is a custom-styled, easy-to-build complete Hi-Fi 

Y-786 amplifier at unbeatable low cost. Features 8 inputs 

$ 95 for every possible signal source, including NARTB 
39 equalized tape head input. Delivers full 18 watts 

output at only .5% distortion) uses new RCA 6973 

Ra? hi-fi output tubes; frequency resonse, + 1 db, 20- 


: 30,000 cps; tape head and magnetic cartridge sensi- 
tivity, 5 mv for 18 watts output; hum and noise tevel better than 
60 db below 18 watts: output taps for 4, 8 or 16 ohm speakers. 
Separate bass and treble controls; full record equalization. 
Simplest assembly is made possible through use of exclusive 
printed circuit switch and two printed circuit boards—no critical 
wiring to do. With beautifully styled custom cabinet; 4x 13x 8” 
Conuiets with cabinet, tubes, step-by-step instructions. Shpg. 
wt., Ss. 


Model Y-786. 18-Watt Hi-Fi Amplifier Kit. Net only...... 


e All-New Custom Styling 

¢ Exclusive Printed Circuit Switch 

« 8 Inputs for Every Signal Source 

o Full 18-Wotts with Superb Specifications 


knight-kit Complete 30-Watt Hi-Fi Amplifier Kit 


Model Comparable to the best—and you SAVE MONEY! 

Y-762 Advanced features include: Linear-deluxe, William- 

$ 95 son-type circuit; equalization for all records within 

76 ¥2 db of recommended accuracy; 2 exclusive new 

printed-circuit switches; 3 printed-circuit boards for 

i he time-saving, error-free assembly; separate contin- 
wn 


uously variable Level and Loudness controls; 8 in- 
puts for every signal source; DC on all filaments of preamp 
tubes; exclusive 3-way speaker selector switch (use speakers 
of mixed impedances without mismatch!); Power Amplifier 
response, + 4 db, 15-100,000 cps at full 30 watt level; distor- 
tion—harmonic, 0.55% at 30 watts—IM, 0.74% at 20 watts; 
rumble filter switch; variable damping. Output 8 and 16 ohms. 
With cabinet, 4% x 15 x 15". Ready for easy, money-saving 
assembly. Shpg. wt., 32 Ibs. 

.. $7695 


Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only.... 


New Printed Circuit Switches 
Three Printed Circuit Boords 

8 Inputs © Full Equalization 
Full 30 Watts « Custom Cobinet 


knight-kit FM-AM Hi-Fi Tuner Kit 


Model The best-looking, best-performing FM-AM tuner your 

Y-787 money can buy! Covers full AM broadcast and 88 to 

$AQ95 108 mc FM. Sensitivity is 2.5 microvolts for 20 db of 
49 quieting on FM; 3 microvolts for 10 db signal-to-noise 

ratio on AM. Features include: Inertia Flywheel! Tun- 

Coys ing for easy, accurate tuning; Automatic Frequency 


{ _Control (plus AFC disabling) to ‘lock-in’ FM stations; 
printed circuit board for time-saving. error-proof assembly; 
pre-aligned RF and IF coils; tuned RF stage on FM: drift-com- 
pensated oscillator: neon glow tuning pointer; cathode follower 
output, two output jacks—one for recorder, one for amplifier; 
built-in AM ferrite antenna. Ideal for use with KNIGHT-KIT 
amplifiers above. Includes handsome, custom-styled case, 4 x 
13 x 8". Ready for easy assembly. Shpg. wt., 12 Ibs. 

.$4995 


Model Y-787. FM-AM Hi-Fi Tuner Kit. Net only 


Lotest Printed Circuit Design 
Flywheel Tuning © Built-in AFC 
High Sensitivity « Hi-Fi Response 
Advanced Custom Styling 


SERS 


knight-kit 2-Way ‘Ducted Port’ Complete Speaker System Kit 


BIG SAVINGS—assemble your own quality 
KNIGHT-KIT 2-Way Speaker System—it's easy! 
Cabinet is pre-finished—you just assemble 7 
pieces. mount the speaker components and en- 
joy rich Hi-Fi sound. Special Jensen-engineered 
baffle features ‘‘ducted port’’ construction to en- 
hance bass response. Kit includes Jensen 12” 
woofer and compression-type tweeter; genuine 
L-pad contro! permits adjustment of tweeter for 
best tonal balance. Impedence, !6 ohms. Assem- 
bled unit delivers frequency response of 45- 
14,000 cps. Enclosure measures 26 x 19 x 14". 
Kit includes everything required for easy assem- 
bly. Specify blonde or mahogany finish when 
ordering. Shpg. wt., 33 !bs. 


Model Y-789. 2-Way Speaker System Kit. 
Net only... 


Model Y-789 


849% 


Only $4.99 down 


#" Tweeter 


‘2 


Contro! 


12” Wooter 


.. 4995 


orver FROM ALLIED RADIO 100%. western ave. cuicaco go, i. 


Bz 
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knight-kit Deluxe Hi-Fi Preamplifier Kit 


Sensational Hi-Fi design at new low cost! Features 
Precise record equalization guaranteed within 4 db 
of recommended accuracy! Exclusive new printed- 
circuit switches and 2 printed-clrcuit boards for easy, 
error-free assembly; built-in power supply; response, 
+ 0.5 db, 10-50,000 cps; 8 inputs Vacluaine Tape 
Head); separate Bass and Treble controls: separate 
Level and Loudness controls; Rumble Filter switch; 
DC on all tube filaments; cathode follower output. 
Beautiful custom-styled case, 4 x 13 x 8". Complete 
with case. Shpg. wt., 12% Ibs. 


Model Y-754, Preamplifier Kit. Net only...,.. 


knight-kit 25-Watt Basic Hi-FiAmplifier Kit 


Here's superb Hi-Fi performance at less than half 
the cost of a commercially assembled unit. William- 
son-type linear-deluxe circuit delivers full 25 watts of 
virtually undistorted reproduction; use with KNIGHT- 
KIT preamp above. Printed circuit board. Response: 
+ 0.5 db, 10-120,000 cps at 20 watts. Distortion: 
0.15% at 30 watts. Output Impedance: 4, 8 and 16 
ohms. Includes balance control, variable damping 
control. Chrome-plated chassis; 6%4 x 14x 9”. Ready 
for easy assembly. Shpg. wt., 25 Ibs. 


Model Y-755. 25-Watt Amplifier Kit. Net only. ..4450 
Y-759. Metal cover for above. Wt.. 3 Ibs.......- $4.25 


knight-kit Hi-Fi FM Tuner Kit 


The last word in looks, quality, performance and low 
cost. Covers 88 to 108 mc: features Automatic Fre- 
quency Control! (wlth special disabling circuit); fly- 
wheel tuning; pre-adjusted RF coils; pre-aligned IF's; 
cascode broad-band RF amplifier; drift-compensated 
oscillator: illuminated lucite pointer. Sensitivity is 5 
microvolts for 20 db of quieting across entire band. 
Cathode follower output. Ideal for use with KNIGHT- 
KIT amplifiers on opposite page, or any amplifier 
with phono-tuner switch. With custom-styled cabinet. 
4x13 x 8”. Shpg. wt., 12 Ibs. 

$3895 


Model Y-751. Hi-Fi FM Tuner Kit. Net only. 


ES ss 


Be ae sa 


crampepsss 


SEND FOR THE 404-PAGE 
1958 ALLIED CATALOG 
featuring the complete KNIGHT-KIT line 


See ALL the maney-saving ALLIED KNIGHT- 
KITS—Hi-Fi, Hobby, Instrument and Hom 
Kits—in the BIG 1958 ALLIED Catalog. For 
the best values in Kits, for everything in 
Electronics—get this 404-page Buying 
Guide now. 


EASY TERMS AVAILABLE 


All Prices Net F.08 Chicago 


aces anu 


il + 
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knight-kit TEST INSTRUMENTS: 
GET TOP VALUES LIKE THESE 


knight-kIt 1000 OHMS/VOLT 
VOLT-OHMMETER KIT 


Low-cost 38-range VOM— 
exceptional for quality. Fea- 
tures 444" meter; 1% preci- 
sion resistors. Ranges: AC, 
DC and output volts, 0-5000 
in 7 ranges; Resistance, 0-1 
meg in3 ranges; DC ma, 0-1 
amp in 4 ranges; Declbels, 
—20 to + 69. Black bakelite 
case, 6% x 514 x 434". Easy 
to assemble. Complete with 
all parts, including battery 
and test leads. Shpg. wt., 
3 Ibs. 

Model Y-128. Net...... $1695 


OTIS 


knight-ki¢t VACUUM TUBE 
VOLTMETER KIT 


Printed circult board for 
easy wiring. Easy-to-read 
4%" meter; 200 ua move- 
ment. Zero-center scale, di- 
rect-reading db scale. Polar- 
ity reversing switch. Re- 
sponse, 30 cycles to 3 mc. 
Input resistance, 11 megs. 
Ranges: AC peak-to-peak v., 
0-4-14-40-140-400, 1400, 
4000; AC rms v. and DC v., 
0-1.5-5-15-50-150-500- 
1500; ohms, 0-1000-10K- 
100K; 1-10-100-1000 megs; 
db scale, —10 to +5. 7% x 
514 x 4%" Shpg. wt., 7 Ibs. 


Model ¥-125. Net......$2495 


i 


See our 1958 Catalog for the complete line of 
KNIGHT-KIT Test Instruments, including 
Oscilloscopes, Tube Checker, Audio Generator, 
Signal Tracer, Sweep Generator, Signal Gen- 
erator, R/C Tester, Flyback Checker, Transistor 
Checker, ete. Send for your Free copy today. 


Se ee 


ALLIED RADIO CORP., Dept. 19-M7 
100 N. Western Ave., Chicago 80, II). 


Ship me the following KNIGHT-KITS: 


ORDER 
FROM 


Quantity 


$—_______enclosed. For porcel post, include postage (express is 
shipped collect). 


(J Send FREE 1958 ALLIED 404-Page Catalog [ 


State 


5 
A low-cost 
gh-use gift 


FOR 


HOBBYISTS 


HAMS AND 
EXPERIMENTERS 


HI-FI FANS 


MODEL 
8100K 


SOLDERING KIT 


Here's a gift that means quick, expert 
soldering . . . even for an amateur. The 
Weller Soldering Gun heats instantly, 
has fingertip ‘‘on-off” control and dual 
spotlights. Guaranteed for 1 year. 
Gift packaged kit also includes clean- 
ing brush, soldering tool and solder. 
Professional Soldering $1350 


Guns up to 275 watts— 
list and up 


Heavy-Duty Soldering $149 5 


Kit in Metal Case— list 


Order for Christmas from your electronic parts distributor . 


WELLER ELECTRIC CORPORATION 
601 Stone's Crossing: Road, Easton, Pa. 
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FLL BE LOVING YOU— 
S— ALWAYS = ALWAYS 
FL we OE 


HUMMM— PICTURE 
TUBE NEEDS AD- } } 
SUSTING..... 


-~.A HEART THATS-Ana 
TRUE-HA-HA- AL WAYS— 


NOW IF} CAN ONLY REACH THAT! 
GIZMOME TER... NOW A LITTLE 
TWIST THIS WAY... 


HA aMA_stopiT Witt 


GEE! IT SURE SOUNDS LIKE 
YOU! YOU'RE TICKLING 


A GOOD SHOW....OARN IT 
ALL.BETTER TWIST THIS 
WAY NOW... 


THE UNION OUGHTA PROTECT 
US FROM HUSBANDS 


1M SURE IF YOUR WIFE HAD 
KNOWN YOU WERE AN ELECT- 
RONICS ENGINEER SHE 
WOULD'NT OF BOTHERED 
| CALLING ME. 


MELLAR 
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‘A offers you the 
finest trainin 
at home iif 
Radio-TV 
electronics, | 


TV servicing, \ 
olor TV 


SEND FOR THIS FREE 
BOOK NOW! vr ncnee 


very first lesson. All text material and equip- 


ment is yours to keep. Courses for the beginner 
and advanced student. 


RCA Institutes, Inc., Home Study Dept. PE-127 
350 West Fourth Street, New York 14, N. Y. 


| 
| 
| Without obligation, send me FREE 52 page CATALOG on Home 
| Study Courses in Radio, Television and Color TY. No Solesman will call. | 
| 
| 
[ Name... .c cece cece ence tence cee enns pene anna tans nase anes 
Please Prine [ 
RCA INSTITUTES, INC. |” ! 
 taqonde indibpinanoace apHaddarenorcncrn doom aooN usd 
A SERVICE Of RADIO CORPORATION of AMERICA | I 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. [Dei ous see annsosoicemuen scenes Fone ss aiiState. cesses soni 
In Canada—RCA Victor Company, Ltd., KOREAN VETS! Enter discharge date___________._ 
500] Cote de Liesse Rd., Montreal 9, Que. Pe ee eames ea ee ee el 
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2 uv for 20 DB quieting, AFC plus Defeat, Full Fre- 

quency Response, 300 KC bandwidth. 

Model KC-400 Less Cage $34.95 - (rep. Ex. 
Wired and Tested 59.95 TAX INC.) 


20-WATT 
INTEGRATED 
AMPLIFIER 


Power Response CONSTANT at 20 Watts, 1 DB Full 
Frequency Response, Infinite Equalization Bass Treble 
Controls; 3 Hi, 1 Low inputs. 
Model KC-401 Less Caga $46.00 

Wired and Tested 64.95 


2 


eg STEREOPHONIC KITS 


AM/FM 
STEREOPHONIC 
TUNER WITH 
WIREO FM 


papase ea [Prargaee | 
s i 


2 0 FRONT END 

NEW DIMENSIONS IN SOUND—Each section used indi- 
vidually or together—0.9 uv for 20 DB quieting, 330 
ke Bandwidth 3-gang variable AM tuning, 15 uv per 
meter loop sensitivity. 

Model KB-402 Less Cage $69.95 (rep. Ex, 
Wired and Tested 99.50 TAX INC.) 


40-WATT 
STEREOPHONIC 
AMPLIFIER 


NEWEST DEVELOPMENT IN STEREOPHONIC SOUND FOR 
THREE DIMENSIONAL LIFE-LIKE REALISM! 
Twin 20-Watt Channels—Each with FULL PRE-AMP 
sections and Master Volume Control. 
Model KB-403 Less Cage $ 82.50 

Wired and Tested 109.50 


ANOTHER HUM CURE 
If hum develops in a regenerative re- 
ceiver or preamplifier which uses a trans- 
former-powered selenium B+ supply, it can 
sometimes be cured simply by reversing 
the transformer’s high-voltage secondary 


leads. The dashed lines in the schematic 
indicate the original wiring. The lead 
which previously went to the chassis 
should be connected to the rectifier termi- 
nal, and the lead which went to the recti- 
fier connected to chassis. —F. H.T. 


SIMPLIFIED SUBMINIATURE WIRING 

Transistor circuit wiring can be kept to 
a minimum by using the insert contacts of 
{ XTAL DIODE 


a— TRANSISTOR 


| 


A 
se CAPACITOR 


subminiature sockets as clips. Tempera- 
ture-sensitive components can be quickly 
and securely joined without heat, solder or 
the risk of damage. —W. P. 


CRAYONS FOR COLOR CODING 

You can prevent mix-ups in wiring when 
only plain or single-color radio hookup 
wire is at hand. Color-code your wire by 
rubbing it with ordinary wax crayon. A 
small box of crayons contains eight or 
more colors. If still more are needed, use 
two colors on the same wire. —K.M. 


- 


For full details, see your local dealer or write 


TELEMATIC INDUSTRIES, INC. 
215 LEE AVENUE, BROOKLYN 6, N.Y. 


NOVEL SPEAKER REPAIR 
In the course of normal handling, speak- 
ers with aluminum high-frequency caps 
may develop minor dents in their delicate 
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EXPERIMENTERS, HOBBYISTS, ENGINEERS! 


You should have VO LUM E U of the 


VOLUME IE 


TRANSISTOR 
APPLICATIONS BOOK 


Bo... transistoy 


applications = 


ALL NEW GIRCUITS 


a RECEIVERS * AMPLIFIERS | 
a HAM GEAR * SERVICE EQUIPMENT * GADGETS 


PRICE yt Lh i i 


Application sections © 


pee 


Volume II of the Raytheon Transistor 
Applications Book contains a wide variety of 
new applications never before published. And, 
like popular Volume I, it’s more than a col- 
lection of circuits, it contains complete con- 
struction information including wiring dia- 
grams, illustrations and parts lists. It has 
complete sections on receivers, amplifiers, 
ham gear, test equipment and a ful! section 
devoted to a number of interesting and 


RAYTHEON MANUFACTURING COMPANY 


useful transistorized gadgets. 

There is a full section on basic transistor 
theory and circuit design, too, plus a section 
of installation and wiring hints on transistors 
and a lot of information on printed circuitry. 

Whether or not you have Volume I, if you 
experiment with transistors you should 
have Raytheon Transistor Applications 
Book, Volume II. Get it from your Raytheon 
Tube Supplier or send 50¢ to Raytheon, 
Department V2. 


© Receiving and Cathode Ray Tube Operations 


Excellence tn Electronics 
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diaphragms. A dent can be removed with- 
out major effort by using the sticky end of 
a Band-Aid. Press the adhesive gently to 
the “wound,” then pull it out. —D.LS. 


EXPERIMENTAL PARTS FROM STARTERS 

Need a neon-glow lamp and some other 
parts for experiments? Then save those 
plug-in starter switches that are used with 


eeeners V3 Wi ve 


fluorescent lamps. Each starter contains 
a neon-glow lamp, a thermo-switch, and a 
small paper capacitor. The outside alumi- 
num housing and inside insulating sleeve 
also have many uses. —J.A.C. 


BLOCK STRAIGHTENS BENT LEADS 
To straighten the bent pigtail leads of 
capacitors or resistors, lay the wire lead 


on the edge of a flat surface and roll a flat 
block of hardwood over it with moderate 
pressure. This trick is handy for wires to 


be used in circuits at very high frequencies 


where bends add inductance. AC. 


STRANDED WIRE INSTALLATION 

Because individual strands have a tend- 
ency to separate, many experimenters 
avoid the use of stranded wire. The mili- 
tary services, however, prefer stranded to 
solid hookup wire because of stranded 
wire’s greater flexibility and resistance to 
vibration. For special jobs, you can do a 
neat wiring job by following their proce- 

(Continued on page 109) 


NOW YOU CAN SECURE A 


HIGH SALARIED * TOP PRESTIGE 


CAREER IN ELECTRONICS 


IN ONLY ONE YEAR! 


ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid. advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. 


LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 


BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of guided 
missiles, electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES, 


UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus 
superior training is why Bailey Graduates are being paid more to ‘start, 
and are advancing more rapidly than many men who have spent four 
years in training, 


Resident training is easier and costs less than 
you may think! We provide housing and part- 
time jobs while in school, plus free nation- 
wide employment service for graduates. If you 
want to quickly enter America’s fastest grow- 
ing and most exciting industry, write for free 
booklet ..,.no obligation. 


VETERAN APPROVED 


BAILEY TECHNICAL SCHOOLS 


1625 S. Grand e¢ St. Louls 4, Mo. 


--——-—-—-—-—-MAIL TODAY——-——-—-—— 


Please mail immediately this free booklet without obligation 


This Minneapolis-Honeywell system 
controls hundreds of avtomatic man- 
yfacturing operations. Experience 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
tions waiting BAILEY GRADUATES, 
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Yours to Enjoy 


Slecho orca’ 


MODEL SP12B 


12” RADAX COAXIAL 2-WAY LOUDSPEAKER SYSTEM 


The famous Electro-Voice SP12B 
RADAX coaxial speaker economicaily de- 
livers the smoothest, widest range avail- 
able in any loudspeaker in its price class. 
This is paralleled by its superb efficiency, 
which means full, distortion-free sound 
with less power from the amplifier. When 
these qualities are combined with the 
wide polar distribution afforded by the 
second RADAX cone element, you have 
fine listening pleasure— 


RESPONSE 
CURVE 


RESPONSE IN DB 


too to WK 20K 
FREQUENCY 1M CYCLES PER SECOND 


Usable Response Range—25-16,000 cps. 
Flat Response Range— +6 db 35-13,500 cps 
in recommended ARISTOCRAT folded cor- 
ner horn enclosure. 


Highest Efficiency—Lowest distortion with 
greatest sound energy output is the hallmark 
of SP12B superiority! This is the criterion of 
design excellence. 


Widest Polar Pat- 
tern—Just see how 
completely the SP12B 
disperses the sound 
é evenly throughout the 
PaO aR entire listening area, 
POLAR CURVE and at all frequencies, 

3 discreet frequencies too! 


COSCO HHHSSHOHHHSHOHHHSHEHHEOOHOO 


Sleche Voie: 


ELECTRO-VOICE, INC. BUCHANAN, MICHIGAN 


00000000 HHHHHHHHHHHHHHHHHHHHHHHHHHHHEEOO 
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IMPEDANCE 
CURVE 


in 
ARISTOCRAT 
enclosure 


rr) 7 ae a) 
FRTQUESCY Iti CHCRES PrR SECON 


Ideal Impedance Characteristic—Here is 
the impedance characteristic of the SP12B in 
the recommended ARISTOCRAT enclosure. 
Every design advantage has been exploited to 
attain greatest transfer efficiency from the 
amplifier over the widest range, especially at 
the difficult to attain, very-low. frequencies. 


IM 
Distortion 
vs. 
Power 
Input 


Intermodulation Distortion—Here is a 
plot of the distortion versus power input. 
Note the low distortion figure at usual room 
playing levels under 5 watts, and the sus- 
tained quality at even peak powers. 


Augment your SP12B later with Electro- 
Voice’s Building Block method toa still better 
separate multi-way system—cutouts are avail- 
able for these additions on the ARISTOCRAT 
baffle board. 
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LATEST wE/CO™ 33-00 NORTHERN BLVD. 
‘LONG ISLAND CITY 1, N. Y. 
wE/CO® Show me HOW TO SAVE 50% on Laboratory Preci- 
sion test instruments & Hi-Fi. Send FREE eek & 
ill 


SAVES YOU 50% en your name of neighborhood EICO Distributor. 


TEST INSTRUMENT & HI-FI COSTS 
50 KITS & WIRED MODELS to choose from! 


Home, car, TY, a a — 1000 Ohms/Volt 
a lance re airs: UUM TUB . EA ~“ 
= 2 exe MULTIMETER 


#540 NEWI VOLTMETER ot ; 
REDI-TESTER #221 ; ; es #536 
KIT $12.95 i KIT $25.95 9 (pat. pend.) % 


WIRED $15.95 WIRED $39.95 ! KIT $29.95 KIT $12.90 


WIRED $49.95 cee §=—WIRED $14.90 


You build EICO KITS in one evening — but they last 
a LIFETIME! ee I MILLION in use use teddy! 


5“ PUSH-PULL | pS Eee NEW! COLOR & al 

score #425 | | | ACS" BLACK.8-WHITE ° | 

Kit $44.95 | | 4d NES) S-MC TY if a: Heed CORSOCIAmKE 

WIRED $79.95 | Seg =rays| score #460 aod Fs jenage50!) TUBE & 

towest-priced | \G1-@ am @_| KIT $79.95 TUBE TESTER #625 Tawsson TESTER 
@ aes Professional Scope Ge WIRED $129.50 KIT $34.95 WIRED $49.95 KIT $69.95 WIRED $109.95 


» 1000 Ohms /Volt 
4} MULTIMETER 
#556 
= (4%2"" METER) 
MULTI-SIGNAL TRACER #145 kaos KIT $16.90 
KIT $19.95 WIREO $28.95 t a WIRED $23.50 


TV-FM SWEEP 
GENERATOR 


(150 ke to 435 met) ST #360 
KIT $26.95 WIRED $39.95 KIT $34.95 WIRED $49.95 


=| Test radio, hearing aid, RETMA Res. Sub. 
sg Hosni ota ot i BA 
BATTERY rt electronic equipment 
BELIMINATOR batteries: KIT $5.95 WIRED $9.95 


BATTERY TESTER 


4 7 \ a ERETMA Cop. Sub. 
a ee jee) enn 
KIT $29.95 WIRED. $38.95 ; 
: KIT $19,95 WIRED $29.95 | KIT $9.95 WIRED $12.95 | KIT $5.95 WIRED $9.95 
only from 


HIGHEST QUALITY HL Fl at the lowest prices... 


NEW 
60-WATT 

4 yp (Uliro Linear 

Ae HIGH 

tt PREAMPLIFIER =HF61| \e ae ‘ 

KIT. tase the $39.95" KIT $24.95 WIRED $37.95 rower, suPLiieR 
WIRED, less cover: $65.95* with Power Supply: HE60 with ACRO 10-330 OUTPUT XFMR 
Cover: $3.95 *excise tax incl. KIT $29.95 WIRED $44.95 KIT $72.95 WIRED $99.95 


COMPLETE with |) 
FACTORY-BUILT 
CABINET~2-WAY 


e Aly HI-FI SPEAKER 
tl Fe Lin NEW! 12-WATT Williamson- 
INTEGRATED AMPLIFIER “INTEGRATED AMPLIFIER | type INTEGRATED AMPLI- cee au ( 
#HF20 #HE52 FIER #HF12 : 
KIT $49.95 WIRED $79.95 | KIT $69.95 WIRED $109.95 | KIT $34.95 WIRED $57.95 
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Build 


Your Own 


Vibrato 


te 


\ oe gee. =. 
Sitaty, dots? Ta 


te 
mae 


hha pts 


’ 


F YOU OWN an electronic musical in- 

strument. or a conventional instrument 
equipped with a pickup, chances are that 
the vibrato described in this article is just 
what you've always wanted. Make like Elvis 

A vibrato is a device which continuously 
and automatically varies the amplitude of A ae ope 
the music at a low rate of speed, usually with an ‘‘electronic 
somewhere in the range of 6 to 15 times 
per second. For instance, it is a vibrato 
which produces the soul-stirring throbbing, 
especially in the bass notes, of a pipe 
organ. 

Construction. Layout and wiring are 
not especially critical. For convenience a 
turret socket was used to mount the oscil- 
lator tube, Vi, and its components, but a 
standard socket and tie points will do as 


throbbing guitar 


well. 
Miniature coaxial jacks, of the type ; 
found on most hi-fi amplifiers, were used By FRANK H. TOOKER 


at Ji and J2 for the output and input con- 
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nections, respectively. If your setup re- 
quires something different, any conven- 
tional type of jack may be employed. 
IKkeep the power supply components well 
separated from the oscillator and modu- 
lator components, to prevent hum pickup— 
and orient the tube sockets for reasonably 
short lead connections. Make sure that the 
6.3-volt heater leads are dressed snugly 
against the chassis and that they are well 
separated from grid terminals and leads. 
A miniature amplifier foundation (Bud 
No. CA-1754) was used for a chassis (any 
other setup of suitable size can be substi- 


J2 Te) 
€ i) As: 
i oo 
INPUT OUTPUT 


Cl, C2, C3, CS—O.05-4fd., 200-volt, metalized 
Paper capacitor 

C4a/C4b—20/20-yfd., 150-volt, dual electrolytic 
capacitor 

C6, C7, C8—0.02-nfd., 200-volt, paper capacitor 

C9a/C9b—40/40-pid., 250-volt, dual electrolytic 
capacitor 

CH1—3.5-henry, 50-ma. filter choke 

JI, J2—Miniature phono jack 

R1, R4, R7, R8, R10—220,000-ohm, \/2-watt resis- 
tor 

R2, R6—I100,000-ohm, 2-watt resistor 

R3I—S00,000-ohm potentiometer (Rate control) 

R5—10,000-ohm, 2-watt resistor 

RI—3.9-megohm, 2-watt resistor 
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PARTS LIST 


tuted). The Bud chassis measures 5” x 7” x 
2”, and its over-all height with the grille 
cover in place is 6”. The finish is black 
crackle—but if some other color appeals to 
you, it’s a simple matter to go over the 
chassis with a couple of coats of plastic 
spray. 

In some instances, it may be possible to 
mount the vibrato circuit proper on the 
same chassis with the musical instrument 
amplifier. This can be done provided that 
there is room, and that the power trans- 
former in the amplifier can supply the 0.6- 
ampere additional filament current de- 


R1I1—S00,000-ohm potentiometer (Depth control) 

R1I2—27,000-ohm, 2-watt resistor 

R13—S60-ohm, 1-watt resistor 

R14—47,000-ohm, ¥2-watt resistor 

R1I5—470,000-ohm, 1/2-wait resistor 

S1I—S.p.s.t. switch (on Depth control) 

SR1—-20-ma., 130-volt selenium rectifier 

Tl—Miniature power transformer, 125 volts at 
I5 ma., 6.3 volts at 0.6 amp. (Stancor PS-8415) 

Vil—Type 12AX7 tube 

V2—Type 12AU7A tube 

I—Miniature amplifier foundation chassis or 
equivalent (see text) 

1—Turret-type miniature 9-pin tube socket 

I—Miniature 9-pin tube socket 

Misc. hardware, grommets, tie points, etc. 
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J2 R3 


Top and bottom views of the 
vibrato chassis are seen at left 
and below. Twist the lugs of 
the can-type filter capacitors 
so that the filters are tight to 
their metal mounting plates. 


vi 


OUTPUT 


INPUT 


Schematic and pictorial at 
left show the simplicity of the 
vibrato construction. If your 
amplifier tends to "thump" 
at vibrato frequency, try a 
lower value capacitor for C7. 
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MUSICAL 
INSTRUMENT 
PICKUP 


(CONTACT MICROPHONE, ETC} 


AMPLIFIER 
ANO 
SPEAKER 


Block diagram shows correct interconnection of 
the three basic components of the revised setup. 
Use shielded microphone cable between units to 


prevent electrostatic hum pickup. 


If there seems 


to be excessive 60-cycle hum present, try revers- 
ing line plug of either amplifier or vibrato unit. 


manded by the two vibrato circuit tubes. 
The plate voltage requirement is approxi- 


mately 175 volts. 


Hooking It Up. The vibrato is intended 
to be inserted or connected between the 
musical instrument and its amplifier. All 
you have to do to use it is unplug your 
musical instrument from its amplifier and 
plug it into the input jack of the vibrato. 
Then connect a jumper cable of convenient 
length between the output jack of the vi- 
brato and the input jack of the amplifier. 

The Rate control determines the rate or 
frequency of the vibrato effect, i.e., the 


HOW IT WORKS 


The schematic shows that the vibrato consists of two 
parts: (1) a very low frequency audio oscillator, and 
(2) a modulator. The low-frequency oscillator is of 
the phase-shift type which uses resistors and capacitors 
CI, C2. C3, RI, R2 plus R3, and R4 in three RC sec- 
tions to obtain feedback in the proper phase to produce 
oscillations. The rate or speed of the vibrato, ie., the 
frequency of the oscillator. is determined by the re- 
sistance and the capacitance used in the RC sections. 
Thus, R3 is the Rate or speed control of the vibrato. 

V1's second triode, section serves a dual purpose: (1) 
it provides a low source impedance for the RC feed- 
back loop (taken from the cathode), and (2) it acts 
as a bulfer to isolate the oscillator from the connection 
to the modulator (taken from the plate). 

The low-frequency oscillator signal is fed through the 
gain or Depth contro!, RJ1, to the control grid of one 
section of the twin-triode modulator, 1'2. At the same 
time. the output signal from the musical instrument is 
fed through to the control grid of the second section. 
The two signals mix in V2, with the result that the 
gain or amplification of the musical signal is made to 
increase and decrease, smoothly and periodically, at the 
rate of the low-frequency oscillations. Output from 
the modulator is taken through C7 and coupled to the 
input of the musical instrument's conventional amplifier. 

Plate current demand is very small, so a miniature 
power transformer, 77, and a miniature selenium rec- 
tifter, SRJ, more than meet the requirement. 
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speed at which the rise and fall in ampli- 
tude occurs. Proper setting of this control 
depends upon the type of instrument with 
which the vibrato is used and the type of 
music being played. Component values 
given in the parts list permit the unit to 
be adjusted over the most useful range of 


speeds. 


The Depth or vibrato-frequency gain 
control determines the amplitude of the 


POSSIBLE TROUBLES AND CURES 


No Vibrato Effect: Check all wiring for er- 
rors. Make sure input and output plugs are 
making good contact in the jacks. Look for 
faulty components. Check the tubes. Make sure 
the !2AX7 tube is in the oscillator socket, the 
12AU7 in the modulator socket, and not vice- 
versa. Check interconnecting cables for a poor 
solder joint or broken wire. 


Distortion: Most, if not all, vibratos cause a 
certain amount of distortion. 
fect should not be objectionable. Reduce the 
setting of the Depth control slightly to see if it 
improves the condition. If so, check the musical 
signal voltage at the input to the modulator. An 
input greater than 0.7 volt r.m.s. may cause dis- 
tortion. Check the value of components around 
the modulator. Look for a possible defective 
component. And check the modulator tube. 

Thumping in Speaker: A thumping noise at 
the vibrato rate may be due to low frequencies 
pulling the voice coil or cone out of linearity. 
This isn't likely to happen unless you have an 
amplifier with exceptionally heavy bass response. 
A high-pass filter cutting off at about 100 cycles 
inserted between the vibrato and the amplifier 
may be necessary in such cases if all else fails. 


Hum: Hum can come from a variety of 
sources such as a poor layout of components, 
excessively long leads or poor lead dress, a de- 
fective modulator tube, faulty filter choke or 
capacitors, unshielded interconnecting cables or 
cables with the shield ungrounded to chassis, 
using the unit close to power wiring carrying 
heavy a.c. currents, etc. All of these possible 
troubles can be easily corrected. 


rc 


However, the ef- | 


vibrato effect. The more this control is ad- 
vanced, the more pronounced the vibrato 


effect becomes. 


Proper setting depends 


upon the strength of the musical signal fed 
to the modulator as well as on the type of 
instrument and the selection being played.* 

Probably the best method is to adjust 
the Rate and Depth controls for the most 
pleasing effect. You can get some idea as 
to proper settings by listening to record- 
ings in which a vibrato is used. Many be- 
ginners tend to use too much vibrato, or 
to use it too frequently. Much can be 
learned by listening to professionals. —30- 


* Maximum musical signal voltage should not be greater 
than approximately 0.7 volt, to prevent overloading the 


unit. 


Optimum operation occurs with a musical signal in- 


put from the contact microphone between 0.5 and 0.7 volt. 
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O YOU'VE got the lights strung on the 

tree, and the yuletide decorations in 
the windows, and just about everything 
else you can think of is in place to add to 
your Christmas cheer, but you're still not 
satisfied. You want something a little dif- 
ferent from your next-door neighbor’s. 

Ah, well, if you’re really determined, 
POP'’tronics, in the spirit of Christmas 
giving, offers this inexpensive little tinkler 
for you to build in a few hours of your 
spare time before the holiday rolls upon 
you. You'll be surprised at the excitement 
it will cause—particularly if you hang a bit 
of mistletoe from it as a lure for the gals. 

While the unit contains three bells, you 
may use more or less, as you desire. Note 
that separate transformers are used for 
each bell, rather than a single transformer. 
Since it is best to break the circuit in the 
primary to prevent TV interference and 
also to have each bell operate independ- 
ently, a flasher button and a separate 
transformer are the best combination. 
And, fortunately, there are suitable trans- 
formers available which may be purchased 
in lots of three at a price comparable to 
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By WALTER B. FORD 


Electronic 
Christmas 


A last-minute construction job that 


will add to your yuletide cheer 


that of one transformer capable of oper- 
ating three bells. 

Tinkle in Oscillation. The bell unit 
consists of three solenoids in which steel 
plungers attached to bell clappers move up 
and down, causing the clappers to hit the 
sides of the bells. Due to the action of the 
flasher buttons in the primary circuit of 
the transformers when the circuit is closed, 
the plungers oscillate up and down several 
times before coming to rest. This action 
produces a very pleasing tinkling. 

Each solenoid is wound on a form 2” 
long with an inside diameter of about 4”, 
as shown on page 47. Cardboard, plastic, 
fiber, or other insulating material may be 
used for the form. Or a piece of %” wood 
dowel with the center drilled out may be 
used for the tube through which the 
plunger operates. Wind each solenoid with 
18 layers of No. 26 insulated magnet wire. 
If a lathe is not available for winding the 
coils, a hand drill placed in a vise will 
make a very satisfactory substitute. The 
plunger consists of a piece of soft steel rod, 
drilled and tapped for a 6-32 machine 
screw to a depth of 1%”. 

The bells are mounted on a wood base, 
2” wide and 12” long. These bells are the 
type usually sold in dime stores. They have 
a diameter of 2” and a height of 1%”. 
There are other bells which may be used 


45 


See how the hole drilled near top of bell (above) 
allows the clapper chain to move with little fric- 
Wiring details for tinkler are given below. 


tion. 


a 


NT VAC, 


poco ee 


POWER SUPPLY 


BELL UNIT 


BILL OF MATERIALS 


LI, L2, L3—Solenoid (see text) 

PLI, PL2, PL3—Miniature light socket with 
20-volt bulb 

SI—S.p.s.t. toggle switch 

Tl, T2, T3—Bell-ringing transformer (Olsen 
Radio Warehouse, Akron, Ohio) 

3—Flasher buttons 

I—Length of 20-gauge, four-conductor cable 

1—1-lb, spool of No. 26 insulated magnet wire 
{4 ounces for each coil) 

3—Small hand bells (see text) 

3—Pieces of soft steel rod, round, 4" diameter, 
134" long 

1—4" light socket chain 

1—Four-terminal socket (optional) 

1—Four-terminal plug (optional) 

Misc. wood base, sheet metal, screws, etc. 


If you don't have 
a lathe for winding 
solenoids, you can 
doa good job with a 
hand drill placed in 
a vise. See text for 
the proper coil size. 


if the mounting dimensions are varied 
accordingly. 

Preparing the Bells. Remove the han- 
dles and clappers from the bells and drill 
%” holes through the bells on one side, 
near the top, so that a pjece of light bulb 
socket chain will pass through hole freely. 
Before securing the bells to the wood base, 
drill %2" holes through the wood base 
through which the solenoid plungers will 
move. These holes should be located so 
that they will be directly over the 44” 
holes in the bells when the bells are se- 
cured to the wood base. Glue the solenoids 
to the wood base, then secure the bells in 
position with %” spacers and wood screws. 
The spacer will allow the necessary space 
for the plunger to move in and out of the 
solenoid. 

Insert a machine screw on which a nut 
and washer have been placed in the 
threaded end of the steel plunger, as shown 
in the drawing. Solder a piece of light 
bulb socket chain about 1” long to the 
opposite end of the plunger. Solder pieces 
of spring brass in which No. 34 holes have 
been drilled to the ends of the clappers, so 
that the clappers may be attached to the 
ends of the chains. Attach miniature light 
bulb sockets to the wood base directly in 
front of the solenoids. Connect the sole- 
noids and sockets according to the wiring 
diagram. 

Make a metal housing for the unit with 
44" holes drilled directly over the plungers. 
The face of the housing may be made of 
cardboard through which a suitable greet- 
ing, such as “Welcome” or “Merry Christ- 
mas,” or figures may be cut and illuminated: 
from within by means of colored light 
bulbs or colored cellophane backing. The 
unit constructed by the author uses green 
and red stars with a very pleasing effect. 

The Power Supply. The power unit 
consists of 20- or 24-volt transformers and 
small flasher buttons. All of the trans- 
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Side view of flasher button as 
+ it is held between spring brass 
brackets on one transformer. 


Bell unit with front removed 
to show solenoids and minia- 
ture lights. Terminal strips at 
tight of coils prevent break- 
age of the solenoid leads. 


formers may be controlled by 
one switch, or each by a 
separate switch. The flasher 
buttons are mounted on the 
transformers by means of 
three-terminal tie points and 
spring brass brackets, as shown 
on the drawing. A four-wire 
cable completes the circuit to 
the solenoid unit. A four-wire 
socket and plug at either end 
of the cable will provide for 
more convenient handling of 
the unit. The power supply 
should be enclosed for safety. 

With the flasher buttons in 
place and 20-volt lamps in the 
sockets, the unit is ready for 
preliminary adjustment. Con- 
nect the power supply to 117 
volts, ac., and adjust each 
plunger and each length of 
socket chain for the desired 
sound from the corresponding 
bell. If you want a different 
tone from each bell, you can 
slot the edge of the bell with a 
hack saw. Adjust the plunger 
by turning the nut on the ma- 
chine screw up or down. —3Q} 
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Completed solenoid plunger with bell clapper secured to end of 
chain. Clapper may be removed easily to allow plunger to be inserted 
into the solenoid. Note how length can be varied by nut and washer. 
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RH. BRASS MACHINE 
SCREW, 6-32, 1%" CENTER PUNCH 
sear: \ tom 
t BUILD UP WITH 
INSULATED SOLOER To FIT 
MAGNET WIRE : Me CENTER OF 
auaeer % % FLASHER BUTTON 
‘ see 
2 * FLASHER 
BUTTON 
BRACKET 
6 REQUIRED 
SHAPE TO FIT INTO 
ye SOFT TERMINAL STRIP ON 
STEEL TRANSFORMER 
tye ROD 
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PLUNGER 
3 REQUIRED 


col, FORM 
3 REQUIRED 


SECURING BELL CLAPPER 
TO SOCKET CHAIN 


77 ‘" HOLES FOR ADJUSTING 


4 WIRE CABLE PLUNGERS AND VENTILATION 


TO 
TRANSFORMERS 


CARDBOARD FACE 


BELLS MOUNTED ON BOTTOM OF 
BOX eR Teale AND 


SHEET METAL 
80x 


Dimensions of various pieces. 
47 


The Fine ART 
of MEASUREMENT 


NEW ERA has dawned in the fine art 

of measurement. AccuRay, a device 
which uses atomic rays as a control, can 
measure with unheard-of precision any 
material that goes through a roller or a 
pipe. This means that metal, paper, rub- 
ber, plastic—you name it—can be proc- 
essed with a fineness that by 1961 will 
save industry a billion dollars a year. How 
it works is amazingly simple. 

The machine usually consists of two 
arms, The “hot” arm is mounted beneath 
the moving material to be gauged, the 
other above it. In the lower arm is a radio- 
active isotope pellet, whose rays penetrate 
the sheet and are detected by a counter in 
the upper arm. The thickness of the sheet, 
or tube, determines the amount of radia- 
tion getting through. 

Let's assume that the process is going 
along smoothly, and that the sheet is being 
rolled at precisely the correct thickness. 
Suddenly, the tension of the rollers 
changes imperceptibly—a common occur- 
rence—and the thickness is changed by a 
fraction of an inch. In that instant, the 
number of rays reaching the counter 
changes, either up or down, according to 
whether the sheet is thicker or thinner. In 
a fraction of a second, the counter flashes 
a warning to the control to which it’s linked, 
and the rollers are adjusted back to their 
original tension. This is automatically indi- 
cated on a recorder hooked up to the device, 
so that a permanent record of accuracy is 
kept. 

One of the most publicized uses of Accu- 
Ray is in the control of cigarettes. Here the 
long tube of tobacco-filled paper passes be- 
tween the jaws of the machine (above). If 
there is a variance of a fraction of a degree 


RADIATION 
DETECTOR 


RADIATION 
SOURCE 


Diagram above shows how rays from AccuRay gauge the thickness of a sheet 
When a variation occurs, adjustment is automatically made. 


of material. 
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in the amount of tobacco in the tube, 
AccuRay rejects it automatically, and has 
the cigarette machine reset to give the 
proper weight of the tobacco in the follow- 
ing cigarette tube. 

Another important use of the device is in 
the making of tires. Heretofore it has been 
difficult to get a precisely balanced tire, 
since the weight of the rubber as it was 
being rolled varied by more than the toler- 
ance needed. With AccuRay, this changed 
—tire rubber is being held to accurate 
tolerance, and tires are being made both 
cheaper and better. —30- 
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POPULAR ELECTRONICS 


By ALLEN LYTEL 


RINTED circuits have come of age. To- 

day they are an integral part of almost 
all electronic equipment. Look at the near- 
est device: if it has been made in the past 
year, the chances are that in it you will 
find printed circuits or components. 

Some of the newest uses for printed 
circuits are in the instrument cluster con- 
nections in an auto dashboard (see photo 
above). Guided missiles have compact, re- 
liable controls which use printed circuits, 
and so do midget tape recorders, jet planes, 
hearing aids, electronic organs, and hun- 
dreds of other devices. 

The most common type is an insulating 
board* with a pattern of conducting wires 
(below right). A photo or printing process 
transfers the design to the copper-clad 
base and an etching process removes the 
excess copper, leaving the circuit. In other 
methods, the conductors are built up on 
the insulated base. Next step is the place- 
ment of components, handled mechanically. 
In one machine all heads are controlled 
simultaneously, and as the board is posi- 
tioned, all the capacitors and resistors are 
inserted in one operation. In another ma- 
chine, they are inserted one at a time as 
the board moves down the line. After the 
components are inserted, all parts are dip- 
soldered in place in a single operation. 

The use of printed circuits has led to 
the development of modules. These are 
complete circuits such as audio amplifiers, 
cathode followers or pulse generators. 

Modules are built on a single board as 
a unit, acting as a standard circuit which 
can be used in different end products. Fig- 
ure 1 on the next page shows an experi- 


*See “Simplified Etched Circuits,” June, 1957, p. 67. 
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mental TV receiver built of 17 modules 
which hold 153 of the 195 components (re- 
sisters, capacitors, etc.) exclusive of the 
tuner, Other modular construction is of 
the type in Fig. 2. These are plug-in boards 
as used in many computers and industrial 
controls. Tube and tubeless types with 
diodes are shown. 

These modules can be made up of smal- 
ler units. For example, several resistors 
and capacitors can make up a package—a 
“super component’’—and can be used on a 
printed-circuit board (Fig. 3). In another 
way of treating the same situation, the 
components are encapsulated in phenolic 
material (Fig. 4). 

The newest development is flat Tape 
Cable (Fig. 5) which eases the task of in- 
terconnecting printed wiring (see October 
issue of PopuLAR ELECTRONICS, p. 72). 


(Figures 1-5 appear on pages SO and 51) 
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Outgrowths of the simple printed circuit shown on 
the preceding page are the modules on these two 
Pages. An excellent example of modules put to use 
is in an experimental television receiver (Fig. 1) 
which has 195 components plus the tuner. Of these, 
153 parts are mounted in 17 modules, some of which 
can be seen in the photo. Industrial control 
modules are shown in Fig. 2. These are plug-in 
boards, both tube type and tubeless with diodes. 
Such modules can be made up of even smaller units 
—the so-called "super component"—as shown in 
Figs. 3 and 4 (at right). In Fig. 3, leadless resistors 
and capacitors are made up into a single pre-wired 
unit (small photo) which is then mounted on a small 
printed-circuit board (larger photo). Note how 
this arrangement saves space. Another way of do- 
ing the same thing is shown in Fig. 4. Here groups 
of components are encapsulated in phenolic cases. 
Units like this are found in most of today’s television 
receivers. Each assembly is replaceable as one com- 
Ponent. As an aid in interconnecting such modules, 
the new Tape Cable (Fig. 5) has been 
developed in the past few months. To 
facilitate connections, plugs and sockets 
matched to the cable have also been de- 
veloped, as shown in the same photo. 
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ND a Merry Christmas to you... to- 

gether with the sincere wish that your 
Christmas Stocking will be brimming full 
with exactly what you would like old St. 
Nick to bring—be it a new car, new test 
equipment, or a whole cartload of tran- 
sistors and miniature components. 

In the past few weeks our mail has in- 
cluded a lot of letters asking about high- 
frequency operation of transistors. There’s 
nothing especially mysterious about transis- 
tors at high frequencies. The circuits them- 
selves are quite similar to those used at, say, 
AM broadcast-band frequencies (550 to 
1500 ke.) except, of course, for the values 
of components in the tuned circuits. But 
the important thing is to have the proper 
type of transistor. 

High-Frequency Operation. Tetrode 
transistors (see our May 1957 column) may 
be used up into the hundreds of megacycles. 
The highest frequency tetrode available at 
this writing is Texas Instruments’ Type 
3N25—this is a p-n-p unit with a cutoff 
frequency of 250 mc. General Electric, too, 
offers a whole series of tetrode transistors— 
the highest frequency unit is the 3N30, an 
n-p-n transistor with a cutoff frequency of 
120 mc. RCA is currently offering the high- 
est frequency triode transistor, the 2N384; 
this is a p-n-p unit with cutoff 
Sy frequency of 100 mc. which 
z4s:200yy, May be used as an oscil- 
‘ lator up to 250 mc. 


Perry 
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Fig. 1. Reader Gerald Le Fevre’s two- 
transistor superheterodyne receiver. 
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Transistor Topics 


By LOU GARNER 


In general, r.f. transistors will serve as 
amplifiers up to, or slightly past, their 
nominal “cutoff frequency” (at which their 
gain is approximately 70% of that achieved 
at low frequencies), and as oscillators well 
above cutoff frequency. Take the RCA 
transistor as an example. With a cutoff 
frequency of 100 mc., this unit will provide 
15 db gain at 50 mc. in a common base 
amplifier circuit. It provides unity gain at 
250 mc. 

The lowest priced high-frequency tran- 
sistor as far as the home experimenter is 
concerned is probably Philco’s Type AO-1 
surface barrier transistor. With a rated 


- cutoff frequency of 30 mc., the AO-1 is of- 


fered at slightly under $2.00 by leading mail 
order supply houses. 

All of these transistors are suitable for 
receivers and low-power transmitters. Un- 
fortunately, no manufacturer is currently 
offering medium or “hi” power transistors 
for use at high r.f. values. 

Readers’ Circuit. One- and two-tran- 
sistor receiver circuits are extremely pop- 
ular with home builders. Almost all such 
circuits featured in past columns have used 
either detector-amplifier or simple regener- 
ative-detector arrangements. These cir- 
cuits, at best, have limited sensitivity and, 
usually, just fair selectivity. 

This month, however, we have a most 
interesting ‘maximum performance” two- 
transistor receiver circuit. Submitted by 
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Gerald Le Fevre, of York 
Rd., Pavilion, N. Y., as his 
_“favorite,” this receiver 
has a superheterodyne cir- 
cuit. In addition, it uses a 
reflex arrangement, per- 
mitting one transistor to 
serve both as an if. stage 
and as the audio amplifier. 
Coils L1 and L2 are Miller 


Types 2000 and 2020 re- Ke 


spectively. 

Referring to Fig. 1, you 
will see that a Sylvania 
Type 2N94 rf. transistor 
serves as a combination mixer-local oscil- 
Jator. The if. output signal developed 
across the primary of transformer T1 is 
coupled to the if. amplifier stage, a second 
2N94. T1 is a Miller 2041. 

The amplified signal then goes from i.f. 
transformer T2 (Miller 2042) to a IN34A 
diode, which serves as the second detector. 
The resulting audio signal, appearing across 


Transistorized code practice oscillators are currently available in kit 
form from, left to right, Knight (Allied Radio), WRL Electronics and 


Lafayette Radio. See page 
volume control R&, is “reflexed” back to 
the if. stage through audio coupling trans- 
former T3. Finally, the amplified audio 
output signal is applied across a pair of 
headphones. (73 is an Argonne AR-100.) 
Base bias for the first stage is supplied 
by voltage divider R1-R2, operating in con- 
junction with emitter resistor R4, bypassed 
by C5. Base bias for the second stage is 
supplied by voltage divider R5-R6 and emit- 
ter resistor R7, bypassed by C7. Ré6 is by- 
passed by C6; other r.f. bypass capacitors 
are C4, C8, and C9. Operating power is 
supplied by a standard 6-volt battery, B1 
(such as a Burgess Type Z4). 
Construction should pose no problem for 
the experimenter who has assembled other 
simple transistor receivers. Gerald assem- 
bled his unit on a 4” x 4" chassis, but sug- 
gests that a small Masonite board will serve 
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122 for details on all of these units. 
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Fig. 2. Two simple uses for a transistorized high-voltage “generator,” 
suggested by reader Charles Rakes: {A} night light; (B) electric fence. 


as well. A Miller #2112 two-gang unit 
serves as tuning capacitor (C1la/C1ib). All 
resistors are %-watt units, while all fixed 
capacitors may be small disc ceramics or 
paper tubulars. 

If you assemble one of these receivers, be 
sure to keep your layout as ‘‘clean’’ as pos- 
sible, with all signal leads short and direct. 
Watch the battery polarity . . . remember 
that the 2N94 is an n-p-n 
transistor! Moderate-im- 
Pedance (2000 to 4000 
ohm) magnetic head- 
phones should be used. 

You shouldn’t need an 
external antenna for 
stronger local stations. 
However, for additional 
pickup, try connecting an 
antenna to the “hot’’ side 
of the ferrite antenna coil 
(L1) through a 200-x##fd. 
ceramic or mica capacitor. 

To align the unit for 
best operation, use a 
standard r.f. signal gener- 
ator. With a modulated 
r.f. signal, peak the if. 
transformers for maxi- 
mum output at 455 ke. Adjust the oscil- 
jator trimmer capacitor (across Cib) for 
tracking at the high-frequency end of the 
dial (around 1500 ke.) and the padder ca- 
pacitor (C2) and oscillator ‘‘slug” (in 2) 
for tracking at the low-frequency end of 
the band (about 600 kc.), “rocking’’ the tun- 
ing capacitor as you do so. If an antenna 
trimmer capacitor is provided (across Cia), 
adjust this for maximum output above 1550 
kilocycles. 

High-Voltage ‘‘Generator.’”’ Reader 
Charles Rakes, of 4419 Harrison St., Kan- 
sas City, Mo.. has submitted a pair of in- 
teresting applications for a high-voltage 
“generator” designed around a_ low-cost 
power transistor. Referring to Fig. 2, 
a CBS-Hytron Type 2N256 power transis- 
tor is connected as a modified “Hartley- 

(Continued on page 122) 


53 


Internal and external 
views of tracer are 
shown on these two 
pages. The power 
transistor (TR4) should 
have its shell well in- 
sulated from chassis 
ground. The speaker e 


is a special job requir- 


ing no output trans- 

former when used with 

the 2N255 transistor. 

Win the possible exception of a volt- 
ohm-milliammeter, the signal tracer is 

perhaps the most useful test instrument in 

the home workshop. However, a.c.-operated 

signal tracers have always been handi- 

capped by their sensitivity to 60-cycle pick- 

up. And _ battery-powered models, using 

vacuum tubes, have the disadvantages of 

high-battery drain, tube fragility and low 

audio output. 

The “de luxe’ model tracer shown here 
incorporates four transistors and a self- 
contained 6-volt battery and has almost 1 
watt of audio available at the output of 
the CBS 2N255 power transistor! 

Construction is simplified by using a 
standard aluminum chassis as a cabinet. 
A small individual subchassis for parts 
mounting is cut from a scrap piece of alumi- 
num and bolted directly on the speaker. 
The power transistor is insulated from the 
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POWER 


chassis and plugged into a 9-prong minia- 
ture socket. All other transistors and parts 
are soldered directly into place as the cir- 
cuit is wired. 

Spaghetti is placed on the collector and 
base leads of each transistor to prevent 
shorts to other components or to the chas- 
sis. Parts placement is not particularly 
critical, but try to keep the input compo- 
nents away from the output circuit. 

Note that this model tracer has two sep- 
arate input jacks labeled respectively 
“phono” and “probe.” The “probe” jack 
(Ji) is the input for the r.f. detector lead. 
This probe contains a crystal diode which 
demodulates the r.f. signal and allows the 
transistor audio amplifier to build up the 
signal to audible level. 

When testing in audio stages where less 
gain is required, use the “phono” jack in- 
put. This jack (J2) is fed by a shielded 
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By HOMER L. DAVIDSON 


Transistorized tracer 


avoids noise problems 


of most older models 


AL te 


20K 


PARTS LIST 
B!—6-volt midget battery (RCA VS068) R6—47,000-ohm, \-watt carbon resistor 
Cl, C2, C3—10-yid., 50-volt elec. capacitor R7—220,000-ohm, \/-watt carbon resistor 
Ji—Chassis-mounting microphone connector R8—270,000-ohm, \/2-watt carbon resistor 
(Amphenol! 75-PC1M) Si—S.p.s.t. switch (on R4) 
J2—Phono jack (RCA type) TR), TR2, TR3—CK722 transistor (Raytheon) 


R1—12,000-ohm, 1/2-watt carbon resistor TR4—2N255 transistor (CBS) 

R2—120,000-ohm, 1/2-watt carbon resistor Spkr.-4" PM speaker, 45-ohm voice coil 
R3—-20,000-ohm, 1-watt carbon resistor (Operadio—DuKane Corp., St. Charles, I11.) 
R4—15,000-ohm volume control 1—7" x S" x 3” aluminum chassis with back 
R5—100,000-ohm, 'z-watt carbon resistor plate (Bud AC-429) 
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| HOW IT WORKS 

| Signal tracing is a “dynamic” test in that the equip- 

| ment under test is in operation and has a signal going 
through it. The tracer is used to follow the path of 

I the signal from input to output. The signal in the 

| case of a broadcast receiver is a tuned-in station or an 


rf. oscillator. For amplifier tracing, you can use an 


audio oscillator or phono player as a signal source. 


| 
| 
| 
| 
| 
I The input signal is coupled to the base of the first | 
I audio stage by a 10-zfd. capacitor (C1). The collector | 
| of TR1 is coupled to the base of the second audio stage 
i through a 15,000-ohin voluine control, R4. A phono jack | 
| (J2) instalied at this point enables pickup from a | 
crystal phono pickup head. | 
I A 270-ohm resistor (R8) is used as an emitter load | 
| resistor, common to both TR3 and the output stage, | 
| TR4. The collector of TR3 is tied directly to the 6-volt 
| Power supply. As the output impedance of a 2N255 | 
| transistor is approximately 48 ohms, a 45-ohm voice | 
coil speaker provides the proper collector load. { 
ad 


cable terminated on one end by a standard 
type phono plug and on the other by an 
isolating capacitor. For audio applications, 
such as crystal phono cartridge testing or 
hi-fi amplifier servicing, this input is best. 

Using the tracer for trouble-shooting is 
simplicity itself. First turn the radio re- 
ceiver on and tune it to a strong local sta- 
tion. Connect the signal tracer’s ground lead 
to the receiver’s chassis or “ground.” Then 
turn the signal tracer on, adjusting gain 
control R4 for full volume. Starting at 


CROSSWORD PUZZLE 


By Arthur L. Branch 
ACROSS 


* 


1 Multiple of the fundamental fre- 

quency. ; 

9 Types of tubes used as detectors. 

1 Rectifier output current: Abbr. 

3 To make a curve (graphically). 

4 Chemical symbol for cobalt. 

5 Resistance unit. 

7 Suffix denoting one who does. 

8 Unit of time: Abbr. 

9 Exclamation. 

1 Charge developed in a vacuum 
tube. 

24 A short circuit may be caused by 
a —__________ in the wires. 

26 Sick. 


27 Middle Eastern country: Abbr. 
28 Chapter: Abbr. 
30 Snake-like fish. 
32 The: Fr. 

33 Effective a.c. voltage equals 
—____. - mean - square 
voitage, 

35 Continent: Abbr. 

36 Kind of bird. 

38 Devices used to pick up radio 
signals. 


DOWN 


2 Public notice. 

3 Tear. 

4 A burrowing animal. 
5 Scents. 

& Total profit, 

7 Exists. 

8 Fuss. 


Beene 


the receiver’s antenna, the probe may be 
touched to the “input” and “output” of each 
stage to check individual stage operation. 
If the program is heard at one stage but 
not at another, check the circuit between. 
Defective radios, hi-fi amplifiers, p.a. sys- 


SHIELDED CABLE 


Mic. 
CONNECTOR 


ALLIGATOR 
CuiP 
: DETECTOR PROBE 


ALLIGATOR 
CLIPS 
AUDIO PROBE 

These special probes should have all elements 
well shielded. The detector probe components can 
be built into a small tube shield. All capacitors 
should be 600-volt miniatures. Thin-lapel micro- 
phone-type cable can be used for utmost flexibility. 


tems, TV receivers and intercom circuits 
should present no problems for this little 
transistorized signal tracer. —B0- 


9° 


Relate 


~ 


3 


) 


VO Part of a transformer. 


Stored electrical energy. 


tive reactance is: Xr = 
Beverage. 
Device used to convert chemical 


14 Periodic changes in current 24 
values. energy into electrical energy. 
16 Conductance unit. 25 Mark with a scribe. 
20 Like. 29 Part of a loudspeaker. 
22 The correct formuia for induc- 31 


Relation of the current to the 


voltage in an inductive circuit. 
33 Rodent. 
34 2000 pounds. 
36 Practical nurse: Abbr. 
37 Cathode-ray tube's pin connec- 
tion: Abbr. 
(See page 117 for solution) 
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cilloscope Iraces 


Radio-Frequency 


Measurements 


Wherever signals go ‘‘on the air,’’ these tests will 


tell you their nature 


HENEVER some science fiction 

movie or TV show is intended to 
appear ‘‘ultra-scientific,” or when a spon- 
sor wants to clinch his sales pitch with 
some phony-technical display, chances are 
that an oscilloscope will be shown with a 
modulated wave pattern jumping around 
on the screen, Such ’scope traces are, as it 
were, the popular image of scientific work. 


Checking the carrier frequency of a portable trans- 
mitter by the techniques described here will assure 
its proper functioning when it is taken into the field. 


By HOWARD BURGESS 


Perhaps this particular trace has gained 
its popularity because it is so useful. It 
can be immensely valuable to anyone 
working with a modulated carrier. The 
carrier need not be one of a high power 
transmitter. It can originate from a wire- 
less record play- 
er, a service- 
man’s signal 
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FREQUENCY MULTIPLIER 


Fig. 1. The oscilloscope is coupled to 
the input and output of a frequency mul- 
tiplier stage in order to check 
its operation. 


traces can be obtained to well over one 
hundred megacycles. 

One use of the oscilloscope which gen- 
erally requires this type of connection is 
the checking of frequency multipliers in 
transmitters. Many of the modern trans- 
mitters, both amateur and commercial, 
have one or more frequency multiplier 
stages following the crystal oscillator. If 
the output of the transmitter is to be on 
the correct frequency, each multiplier 
stage must increase the frequency by the 
desired number of times. 

Counting Loops. The output frequency 


' of each stage can be checked with a good 


calibrated wavemeter if one is available. 
A double-check, and in many cases a better 
test, can be made with an oscilloscope. 
This method makes use of the Lissajous 


Fig. 2. Scope patterns cre- 
ated by an r.f. stage in the 
hookup described in Fig. |: 
(a) without frequency multi- 
plication; (b) with frequency 
doubling; (c) with frequency 


tripling; (d) with frequency 


quadrupling. These patterns 
provide a quick check for 
frequency multiplier stages. 


generator, a transmitter for opening ga- 
rage doors or controlling models, or a ham 
transmitter. 

Direct Connection. Very few amateurs 
own an oscilloscope with an internal ampli- 
fier able to pass the higher radio fre- 
quencies. However, in most cases this 
problem can be solved by feeding the r.f. 
signals directly to the deflection plates of 
the oscilloscope cathode-ray tube. Most 
oscilloscopes have these connections 
brought out to a small terminal board in 
the rear of the ’scope'’s cabinet. With the 
signal fed directly to the cathode-ray tube, 


58 


pattern which is formed when two signals 
of different frequencies are applied to the 
vertical and horizontal plates of the tube. 
(See Poputak ELEcTRoNics, March, 1957, 
page 63.) If one set of deflection plates is 
coupled to the input of the multiplier stage 
under test and the other set of deflection 
plates is coupled to the output of the same 
stage (Fig. 1), the pattern formed will in- 
dicate the number of frequency multiplica- 
tions taking place in the stage. 

The pattern most likely to be formed 
will be found among those shown in Fig. 2. 
They range from a multiplication factor of 
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~) 


Fig. 3. The circular patterns produced by r.f. on the ‘scope screen are shown here for three different 
cases: (a) no modulation; (b) 50% modulation, and (c) 100% modulation of the carrier frequency. 


1 (shown at A) to factor of 4 (at D). For 
those who are not familiar with this type 
of trace, examination of the figure will 
show that the multiplication factor is 
found by dividing the number of loops in 
the width of a pattern into the number of 
loops in its height. All of these patterns 
are one loop wide. In many cases the loops 
will not be as rounded and clear-cut as 
shown here; however, it is the number of 
loops and not the shape that matters in 
this case. 

Modulation Check. Anyone that works 
with electronic equipment for any length 
of time sooner or later finds himself con- 


fronted with modulation problems. Even 
the experimenter who is not a licensed 
amateur would like to be able to check the 
modulation of stations that he hears. If 
precise checking isn’t necessary, the simple 
test to be described will be adequate. The 
setup in Fig. 5 will usually do the job. 
The horizontal input to the ‘scope is 
coupled to the plate of the last i.f. amplifier 
of the receiver through a small blocking 
capacitor. This added load will probably 
require a slight amount of retuning of the 
last if. transformer. The sweep generator 
in the ’scope must be turned off. Now con- 
nect the vertical input to the horizontal in- 


Fig. 4. The trapezoidal pat- 
tern of r.f. as it appears with: 
(a) no modulation, (b) 50% 
modulation, (c} 100% modu- 
lation, and (d) overmodula- 
tion of the carrier frequency. 
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RECEIVER LAST (.F. AMPLIFIER 


Fig. 5. This simple circuit will usually pro- 
duce a circular pattern at an i.f. frequency. 


put through a 100,000-ohm potentiometer. 
Then, with a good strong signal tuned in 
on the receiver, adjust the vertical and 
horizontal gain controls of the ’scope and 
the variable resistor until a circle is pro- 
duced on the screen. 


Circle Check Pattern. If the signal is 
not being modulated, the circle will be a 
sharp, well-defined pattern. As soon as 
modulation is applied to the carrier, the 
circle will alternately expand and contract 
to form a pattern similar to a doughnut. 
As the percentage of modulation is in- 
creased, the hole in the center will gradu- 
ally close until it is completely closed at 
100% modulation. If more than 100% 
modulation is present, a bright dot will 
form in the middle. The circle should move 
out the same distance that it moves in 
toward the center. 

Caution: Before alienating your trans- 
mitting friends by criticizing the signal 
they send out, make sure that the receiver 
you used for this test is in good condition. 
A properly modulated wave, upon passing 


TO MOD. 
ALF. 


TO 
MTR. 
ANK 


Fig. 6. Coupling the oscilloscope to pro- 
duce a trapezoidal pattern on the screen. 
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through a poorly adjusted receiver, can 
appear either over-modulated or under- 
modulated. 

This system can also be used to check 
the output of signal generators which are 
Operating on frequencies too high to be 
fed directly into the oscilloscope. Phono 
oscillators and similar gadgets can be 
checked for percentage of modulation in 
the same manner. The oscillator is tuned 
in on the broadcast receiver and the ’scope 
connected to the i.f. system of the receiver 
as outlined above. 


Trapezoid Check Pattern. Another 
modulation pattern which is formed in a 
manner similar to the circular trace is that 
of the trapezoidal figure. This type of 
measurement requires a direct power take- 
off from the transmitter tank and a sample 
of the audio used to modulate the trans- 
mitter. Because of this, it is not suitable 
for measuring the modulation of distant 
stations. The circular pattern serves that 
purpose. 

However, for continuous monitoring of a 
transmitter, the trapezoidal pattern is the 
simplest to obtain since it requires no am- 
plifier or sweep circuits. Connections are 
made directly to the deflection plates of 
the cathode-ray tube of the oscilloscope as 
shown in Fig. 6. 

When the transmitter is not modulated, 
the r.f. carrier will produce only a vertical 
line. When modulation is applied, it fur- 
nishes the sweep to form a triangle as in 
A of Fig. 4. If transmitter is modulated 
less than 100%, the triangle will not be 
filled out, as at B. Too much modulation 
will form a pinched-off pattern, as at C, 
with a bright trailing line. If the sloping 
sides of the triangle are curved rather 
than straight, the transmitter under test 
is distorting due to nonlinear operation. 


General Hints. There are many other 
r.f. Measurements that can be made with 
the oscilloscope which may be discussed in 
future articles. Whenever the ’scope is 
used for r.f., it is a good idea to keep leads 
short, with as little shielding as possible. 
And don’t jump at conclusions. You will see 
a good many “queer” traces during your 
first investigations but, with growing ex- 
perience in interpretation, important clues 
about the condition of your radio-frequency 
equipment will be clearly revealed to you. 

You will find that familiarity with radio- 
frequency traces will come in handy on 
many occasions. Wherever signals are 
actually sent out “on the air,” it is neces- 
sary to check r.f. stages both at the trans- 
mitter and at the receiver, as well as to 
monitor the degree of modulation where- 
ever the signal itself is more complex than 
simple c.w. —B0- 
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What’s New in Europe? 


HE “telephone of the fu- 

ture” bowed in at the Ra- 
dio, Television and Phono- 
graph Exhibition in Frankfurt, 
Germany, in August... Built by 
Deutsche Philips of Hamburg, 
it was displayed in two adja- 
cent booths (right), which pre- 
sented what the company con- 
ceived as the “normal” phone 
conversation of the future. 
Each booth was equipped with 
a built-in, automatic TV cam- 
era focused on the speaker. 
Each of the “receivers” had 
two screens, which showed 
both parties as they appeared 
on the phone. 

Another development, introduced by 
Nederlandse Industrie Radio Artikelen, 
Emmen, Holland, is the ‘Tele-Tracer.” 
This is a paging device for hospitals, 
offices, factories and other such enclosed 
areas. Essentially a short-range trans- 
mitter and receiver combination, the ‘‘Tele- 
Tracer” consists of a console (right) with 
27 keys, each of which activates a dif- 
ferent receiver. The receivers are each 
about the size of a cigarette package (be- 
low) and are carried in the pocket. When 
the key sending to a specific receiver is. de- 
pressed, the receiver signals with a low 
buzz, indicating to the person carrying it 
that he is being paged (below, right). Each 
receiver weighs only five ounces, and uses 
transistors so that the batteries will have 
a long life. 

This system is particularly suitable for 
doctors, who would be relieved of the ne- 
cessity of watching for light or bell signals 
and the disturbance of p.a. paging. A spe- 
cial cabinet holds the receivers when they 
are not in use. Each receiver rests in a 
numbered slot. When the slot is empty, it 
is an indication to the signaler that the 
person assigned to that number is in the 
building and may be signaled; when the 
receiver is there, the person is out. —{0}- 


ee 
December, 1957 


Si ph BEAR 0 Ripon i00 a 


An Extra ‘‘Hand” Comes in Handy for Soldering 


While the gun is doubtless 
one of the most popular types 
of soldering instruments, it 
has one big drawback — one 
hand must be used to hold the 
trigger. But on some jobs you 
need both hands. What to do? 
Build a triggering bracket for 
your gun and gain an extra 
hand. 

Bend a thin copper strip, 4” 
wide, around the grip and the 
trigger. About a_ half-inch 
should extend in back of the 
grip. Then solder the two ends 
of the strip toa 4” nut. The 
bracket can now be slipped in 
place and a bolt a quarter- 
or a half-inch long screwed 
into the nut. As the bolt is 
tightened, its base pushes against the back 
of the grip and tightens the band around 
the trigger. (See photo above right). Ad- 
justment of the bolt will give either a high 
or low heat position; a bolt with a knurled 
head makes adjustment easier. And if you 
don’t have a copper strip, you can use a 
similar strip from a can. Finally, take a 6” 
piece of 2 x 4 and notch it to fit the contour 
of the gun. This will hold the gun in place 
and you can use both hands for soldering. 


One note of caution. Soldering guns are 
not designed for continuous operation. 
Therefore, the gun should not be left on for 
excessive periods of time. When it has been 
in use for a long enough time, you can easily 
slip the band off by loosening the nut. Good 
soldering practice is to keep the trigger 
depressed only long enough to make the 
connection, usually not over two minutes. 
Keeping it pulled longer than that may 
burn out the gun. —Wayne Crawford 


Old Gooseneck Lamp Makes Adjustable Mike Stand 


Instead of getting a perpetual crick in 
the neck when you’re on ’phone, make an 
adjustable stand for your mike and DX in 
comfort. It’s simple, and costs pennies. 

Scrounge around for an old gooseneck 

lamp—the type with a flexible neck—and 
remove the socket and wiring. If it doesn’t 
just screw off, you may have to use a 
hacksaw. Then remove the hardware from 
an Amphenol 75-PC1M chassis unit and 
drive the unit into the top of 
the gooseneck. The diameter 
of the threaded shank may 
have to be reduced a bit with 
a file before you drive it in. 
Use a block of wood between 
the chassis unit and the ham- 
mer head to prevent mashing 
the head threads when you 
drive it. 

If your mike is the type that 
feeds the mike connection 
through the mounting socket, 
you will first have to solder 
the center conductor of the 
mike cable to the eyelet in the 
chassis unit. Then feed the 
cable through the gooseneck 
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and out through the base of the old lamp. 

The shielded sleeve of the mike cable can 
be soldered directly to the metal base of 
the lamp, since the metal gooseneck com- 
pletes the circuit and provides shielding. If 
you have a lamp whose neck is provided 
with 4%” pipe thread as connection for the 
socket, the mounting is simplified. Just con- 
nect the two with pipe coupling, and you've: 
got your mike stand. —Carl Dunant 
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Do You Have a 


RASPING NOISE accompanied the 

horizontal bars that cut the TV pic- 
ture to ribbons. Having just settled down 
to catch the fights, I wasn’t very happy 
when the _ interference—although inter- 
mittent—continued. 

Giving up in disgust, I turned the sound 
down. Only then could I hear a faint 
whirring noise from somewhere in the 
house. 

“Your motor’s showing,” I stated bluntly 
upon confronting my wife at her sewing 
machine. 

Unperturbed, she finished the seam. ‘I’m 
sorry, dear,” she replied. “This dress just 
has to be finished tonight.’’ Examining the 
seam intently, she added: ‘Now you know 
what the rest of the family puts up with 
when you’re working in the basement!” 

She was referring to the combination 
shop and rumpus room I’m trying to build 
down there. The project hasn’t been too 
popular with the family since I can only 
work at it in the evenings. My portable 
electric saw really bugs up the TV picture. 

Knowing that she was bound to have the 
last word, I decided to see if my neighbor, 
Sam Egan, could help. An electronic tech- 
nician by trade and hobby, Sam usually had 
an answer for my electrical problems. 

I found Sam occupied with a repair proj- 
ect in his combination shop and garage. 

“Are they selling do-it-yourself appliance 
kits now?” I quipped. A jumble of electric 
mixer parts, like fugitives from a junk box, 
covered the bench before him. 

*«“No such luck,’’ Sam replied. Jerking a 
thumb at the little motor on the bench, he 
explained: “I’m tired of putting up with the 
interference this mixer causes. Just about 
the time I’m trying to pick up something on 
my receiver, the kids decide to mix a malt 
or something.” 

“Know just what you mean.” I sym- 
pathized. ‘“‘But why tear down the mixer? 
I was hoping you could help me out with a 
plug-in filter for that sort of thing.” 

“Can do,” agreed Sam. “But in a case 
like this a dirty commutator makes the job 
just that much harder for a filter.” 

I watched with eagle eye while he cleaned 
the commutator and brushes with carbon 
tetrachloride. “Brush-type motors are the 
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By JOE W. ROCKE 


a 


worst offender wheri it tomes to causing in- 
terference/’ he explairied. “A dirty com- 
mutator aggravates.the slight arcing in- 
herent in these motors.” Selecting a piece 
of fine sandpaper, he began polishing the 
commutator, 

“Why sandpaper?” I asked. ‘“Wouldn’t 
emery cloth do a quicker job?” 

“Sure—it Would—and ruin your motor in 


63 


the process. Emery grains are conductors, 
and they may short the commutator. 

“Poor electrical contact at the commuta- 
tor,” he continued, ‘causes variations in 
current flow through the motor. This in 
turn creates sharp electrical surges that 
travel through the household wiring sys- 
tem. The result is a lot of hash in radio 
reception.” 

“Then putting a motor in top shape is the 
first step in tackling a motor interference 
problem,” I mused. 

“It helps,” Sam admitted. “But it doesn't 
always eliminate the need for a filter. Of 
course, not every motor causes interfer- 
ence,” he hastened to add. 

Sam sketched a circuit on a scratch pad 
and handed it to me. “There’s a basic filter 
circuit,” he stated. “It’s small enough so 
that the capacitors can usually be installed 
right in the motor housing.” 

Studying the circuit, I mused: ‘Looks 
simple enough. How about lending me 
some junk box capacitors so I can try it on 
my power saw?” 

Sam shook his head. “Nope,” 
swered, “but I’ll give you new ones.” 

“What’s wrong with used ones?” I pro- 
tested. “Afraid they aren't accurate 
enough ?” 
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APPLIANCE CORD 


.05 TO Ipfd. 
SOOV. PAPER CAPACITOR 


Commercial plug-in filters (left) 
reduce interference from electric 
razors and small appliances, but al- 
most as effective is a O.1-ufd. ca- 
pacitor wired across terminals of 
small motor (above). Filtering ac- 
tion is most efficient if capacitor 
can be put in appliance housing. 


Place filter in housing of tool, if 
possible, and insulate with spaghetti 
(left). Third (ground) wire must be 
connected to ground as below. For 
appliances without ground wire, con- 
nect C2 to frame (bottom drawing). 
Check with neon tester from hous- 
ing to ground to make sure a.c. 
plug is polarized for shockless oper- 
ation, Reverse plug if lamp lights. 


TOOL HOUSING 


ee 


CAPACITOR FILTER FOR TOOLS HAVING 3-~WIRE POWER CORD 


f 7 
Cl=.5 TO tytd. 
C2:.02ptd. DO NOT 


INCREASE THIS 
VALUE. 


| 
| 
l 
| 


FILTER FOR APPLIANCES THAT CANNOT BE GROUNDED 


“You never know when an old capacitor 
might short,” he advised. ‘‘No use in risk- 
ing a burn out or shock hazard because of 
a questionable capacitor.” 

Digging through his stock of parts for 
new capacitors, Sam continued: ‘Capacity 
values aren't critical. Sometimes it's nec- 
essary to try different ones before hitting 
the right combination. Severe interference 
problems may require capacities as high as 
one microfarad.” 

He pointed to the voltage rating on a 
capacitor. “Working voltage is the im- 
portant thing. The higher the voltage 
rating, the greater the safety factor. Ca- 
pacitors selected for filters should have a 
rating of at least 600 volts.” 

“How about plug-in filters?” I asked. 
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SOURCES OF POWER LINE INTERFERENCE 


Small Brush or Imterrupter Type Motors 
(razors, sewing machines, grinders, etc.) 


Wt7 VAC. 


KEEP SHORT AS POSSISLE 
INSTALLATION AT SOURCE OF INTERFERENCE 


Symptom: Light buzzing noise, all frequencies; 
dots and light bars in TV picture. 

Cure: Capacitor filter installed in motor 
housing, or plug-in filter at conven- 
ience ovtlet. 
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Large Brush Motors (power tools, vacuum 
cleaners, etc.) 
Symptom: Moderace to severe interference, all © 
frequenzies; light to heavy horizon- | 
tal bars in TV picture. j 
Cure: Clean brushes and commutator, | 
check motor condition; install heavy- 
duty cepacitor filter in the motor = 
housing. 
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Tungsten Lamps [old-style clear-type having 
“W" type filament} 

Symptom: Moderate to severe radio and TV 
interference spread over a large 
surrounding area. 

Cure: Replace lamp with modern type. 
(This kind of interference is more 
common than one might think.) 


A choke will help stubborn cases of 
power line interference (above.) Wind 
the inductor on a %4”-diameter dowel 
or spool (multiple- or single-layer wind- 
ing may be used} and put it with the 
capacitors in a grounded metal box. 
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“You know, the kind that plug into the wall 
outlet.” 

“They may tame mild cases of interfer- 
ence. But signals generated by a motor can 
be radiated by the power cord, too. Filter- 
ing interference at its source is the most 
effective method.” 

The side door banged as Jim Nelson 
popped into the garage. Jim, a teen-ager 
interested in electronics instead of hot 
rods, spent all the time he could hanging 
around Sam's shop. 

“My ham rig’s been restricted,” he an- 
nounced ‘. . . at least while the family’s 
watching the evening programs!” 

“Interference, no doubt,” remarked Sam. 
“Thought you had your transmitter pretty 
well shielded.” 

“It is,” agreed Jim. “‘That’s what has me 
stumped, It doesn’t bother the neighbor's cord as near source of interference 
radio or TV.” as possible. 

“How about the power Ime to your trans-  j ea TR od 
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Oil Furnace 
Symptom: Moderate to severe interference in 
radio and TV. 
Cure: Check furnace motor; check and 
clean relay points; install induction 
(choke} type filter on ignitor. 


Blowers, Air Conditioners (belt-driven units) 


Symptom: Light to severe scratching or inter- 
mittent popping in radio and TV 
audio. 

Cure: Bond all metal parts thoroughly. 
Static electricity is the culprit, so 
apply light coating of graphite to 
belt. 


Office Equipment (cash registers, adding ma- 
chines, etc.} 
Symptom: Moderate to severe interference at 
all frequencies. 
Cure: Install choke type filter in power 
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Bathtub capacitors provide filter 
with ready-made shield (right). 
Connected across the low-voltage 
terminals of a toy train transformer 
(right and below), they will cut in- 
terference in radios and television 
sets while the children are playing 
with their electric trains at Christ- 
mas time. These capacitors also 
simplify installation when there is no 
room inside the appliance housing. 


——— TOY TRAIN TRANSFORMER 


MOUNT CAPACITOR ON 
TRANSFORMER OR 
APPLIANCE 


mitter?” Sam then asked. “Is it filtered?” 

Jim looked puzzled. “No,” he replied. “I 
know that an unshielded microphone lead 
might cause r.f. leakage, but I didn’t think 
the power cord could give any trouble.” 

“It can,” Sam replied. He sketched what 
seemed to me a rather complicated circuit. 
“A low-pass inductor filter should do the 
trick. You can wind the inductors on a 
piece of wood dowel.” 

I chimed in. “How would a gimmick like 
that work as a filter for the TV line cord?” 

“Good, with slight modification,” Sam an- 
swered. “But remember it’s only a power 
line filter. It won’t help if the interference 
is being picked up by the antenna.” 

Jim had a faraway look in his eye. “I 
could install it right in the transmitter 
housing,” he mused. 

“No,” contradicted Sam. ‘There may be 
harmonic coupling from the tank circuit.” 

This was all over my head, but the possi- 
bilities of the circuit impressed me. I didn’t 
hesitate to ask how to install the filter. 
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METAL RECEPTACLE 80: 
FUSED OUTLET AND FILTER FOR EXTENSION CORDS 


Fused outlets give protection if fil- 
ter capacitor shorts. Ideal with ex- 
tension cords, fused polarized out- 
lets (as shown at left} ground filter 
and tool. To make extension cord 
assembly (above), use 3-wire line 
cord. Equip line cord and power 
tool cords with polarized plugs. 
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“The important thing is to shield the 
filter,” Sam explained. “It can be mounted 
in any type of metal box. Even a can will 
do the trick. Installation depends upon 
whether it is used at the source of inter- 
ference or to prevent power line interfer- 
ence from entering a receiver.” 

“What's the difference?” Jim inquired. 
“In either case it can only filter out dis- 
turbances carried by the power line. Isn’t 
that so?” 

Sam nodded. “‘Installation becomes critical 
only when eliminating interference at the 
source. The filter has to be installed as 
close to the source of interference as pos- 
sible, and the filter shield must be bonded 
to the device being filtered.” 

“Any possibility of shock hazard?” asked 
Jim. 

“That can be minimized by using a .05- 
mike capacitor to bond the filter shield... 
which is a good idea if the filter is used 
with household appliances. The larger ca- 

(Continued on page 120) 
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: By HARVEY POLLACK 


Completed calibrator is seen 
above, The !00-kc. crystal, 6BA6 
tube, insulated binding post and 
ICA #29810 cabinet are not sup- 
plied with the printed board {left}, 
and must be purchased separately, 
For a full discussion of frequency 
marking, see the ARRL Handbook. 


“ 4 Mark That Frequency 


How to use a printed-circuit crystal calibrator to 


dhe ENOUGH to fit into the palm of 
your hand, this highly stable printed- 
circuit crystal-controlled oscillator can 
inject 100-kc. markers into your receiver 
right up into the 2i-mc. band. Due to 
the printed wiring, construction time is 
so short that you can start assembly 
after dinner and have it working before 
bedtime. 

The oscillator is available in kit form, 
including the board and components, from 
Petersen Radio Company, 2800 W. Broad- 
way, Council Bluffs, Iowa. Total cost of 
the project should come to about $8.00. 
The 100-ke. xtal is extra—but you may 
have one in the junk box that would do 
nicely. 

Unpack the parts carefully when you 
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simplify short-wave listening 


receive the kit, and check each compo- 
nent to make certain that it corresponds 
with the value printed on the circuit 
board.* Insert the crystal and tube sock- 
ets and all other components in their 
places, sharply bending each Pigtail. 
Spot-solder each of the leads at the 
point where it comes through the board 
and trim it off flush with the board. Don’t 
ee, DS 


* There is an unmarked capacitor connection between the 
220,000-ohm resistor and the OUT terminal. However, this 
is no problem. After the 470-nufd. capacitor is installed, 
the AAR small tubular capacitor left is the unmarked one. 
All the other markings are clear. 

Note that the circuit diagram accompanying the Petersen 
100-kc, crystal is not the schematic of the printed circuit. 
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Plug the 6BA6 tube and 100-kc. crystal into print- 
ed-circuit board and mount in cabinet as shown. 


use extra flux, and try to prevent the 
flux in the rosin-core solder from run- 
ning along the surfaces between connec- 
tions. Solder a color-coded lead about 
1% to 2 feet in length to each of the 
terminals marked GND, FIL, and 250. 
Connect a 4” lead to the OUT terminal. 

Drill the holes in the cabinet to match 
the two mounting holes in the printed- 
circuit board. Drill two extra holes paired 
off so that two more screws can be in- 
serted to provide a 4-point base on which 
the case can stand without tipping. Now 
line up the printed-circuit board in the 
bottom of the case and drill a %” hole 
directly over the ceramic trimmer screw. 
A screwdriver or aligning tool will later 
go down through this hole for trimmer 
adjustment. A %,>” hole is drilled in the 
eenter of the top of the case for the 
binding post. 

Two %” spacers under the printed-cir- 
cuit board hold it clear of the case. Sol- 
der the output lead to the lug on the 


tOOKC. 
OSCILLATOR RECEIVER 


TO RECEIVER ANT. 


Fig. 1. Hookup used when the calibrator can be 
wired directly into the short-wave receiver circuit. 
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binding post. Drill and grommet a %” 
hole about 1” from the edge of a side- 
plate and pull the three color-coded power 
leads through. Install the crystal and tube 
and screw down both side-plates. 

The oscillator is designed to operate 
from your communications receiver’s aux- 
iliary power output socket. But because 
the oscillator is wired for a common 
ground and filament, you must determine 
which of the following hookups is found 
in your receiver, 

(1) If one jeg of the heater of each 
tube in your receiver is grounded, no 


RECEIVER 


lOOKC, 
OSCILLATOR 


O 
ro) 
gq 
> 
Lis 
O 


TO RECEIVER ANT. 


Fig. 2. Primary of added filament transformer can 
be connected across the primary of the original 
power transformer as shown or across the power 
line immediately after the receiver's on-off switch. 


changes are necessary. Connect the pow- 
er ijeads as shown in Fig. 1. Any B-plus 
voltage from 150 to 250 volts will do. 

{2) The hookup in Fig. 2 is suggested 
for the following conditions: receivers 
which are designed for a.c./d.c. operation; 
receivers in which the center-tap of the 
§.3-volt transformer is grounded; and re- 
ceivers in which there is no ground in the 
filament circuit. Note that a separate, 
small, inexpensive 6.3-volt: heater trans- 
former (such as the Stancor Type P-8190) 
is required for proper operation. 

Connect the 100-ke. calibrator to the 
receiver power supply and couple the 
output terminal to the antenna _ post. 
Then turn on your receiver and tune it 
to WWV (25 me., 5.0 me., 10.0 me., 15.0 
me.). Listen for “ticks” separated by pre- 
cise 1-second intervals. 

With your BFO off, you should be able 
to hear a beat-note between the harmonic 
of the 100-ke. oscillator and the WWV 
signal. Using an aligning tool or plastic- 
handled screwdriver through the grom- 
meted hole at the top of the case, care- 
fully rotate the trimmer until exact zero 
beat is obtained. You may now be quite 
confident that the injected 100-kce. mark- 
ers are right on the nose! -B0- 
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The Mysterious EEG—And You 


Every time she thinks—and even when 
she doesn’t—those wires coming out of the 
lady’s head (above) record her brain wave 
pattern. Although the car’s standing still, 
she's “driving” down a busy highway. The 
purpose of the “trip” is to test driver 
alertness on the “EEG” (electroencepha- 
lograph) parked next to the car. 

The “EEG” is a device which graphs 
electrical impulses from the brain. Also 
recorded are pulse action and the tendency 
to perspire. From this data, reaction time 
can be learned. In tests made by Chrysler 
engineers, the subject turns the steering 
wheel to keep a moving beam of light in 


Balancing Act 


A new electronic unit 
for balancing auto en- 
gines has been developed 
by General Motors. The 
Pulse Synchronized Un- 
balance Indicator (right) 
detects and corrects un- 
balance at lower limits 
than was possible before. 
At any running speed, 
PSUI takes the engine’s 
“pulse” so that the un- 
balance can be corrected 
both at the flywheel (see 
photo) or at the fanbelt 
pulley wheel at the front 
end. It’s done by putting 
on counterbalance slugs. 
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line with a stationary beam on the screen 
in front of the windshield. Tape record- 
ings of traffic noise and engine sounds 
played through a speaker in front of the 
car make the tests as realistic as possible. 

An advantage in using the “EEG” to 
measure driver alertness is that it does 
not interfere with the driver's natural 
tendency to become drowsy in long simu- 
lated driving tests. Many of the previous 
methods which were used tended to keep 
the drivers awake, Chrysler engineers 


found, and thus defeated their purposes. 
The tests show alertness drops after one- 
and-a-half hours of steady “driving.” 


Hear That Jingle? There’s a Battery in Your Pocket 


In these days of rising costs, it’s hard to 
get something for nothing. However, Uncle 
Sam makes you a present of a free battery 
every time you change a dollar bill. 

Take an ordinary piece of white paper 
and moisten it with warm salt water. Hold 
it in place on one side of a silver coin with 
a rubber band, and you’ve got a battery 
powerful enough to drive a small tran- 
sistor oscillator (see schematic at right) 
or receiver. Transformer Ti is an Argonne 
AR-103. The contacts of the coin should 
be made according to drawing below. Use 
2000-ohm headphones. 

For best results, the coin should be 
clean and shiny. The negative end can be 


WIRE CONTACT (NEG.) 


PAPER MOISTENED 
IN SALT WATER 


COIN 


WIRE CONTACT (POS.) 


held to the wet paper with a rubber band. 
This type of battery will remain effective 
as long as the paper is damp. 

A® dime will deliver 0.5 volt at a load of 
50 ua., enough for the oscillator. A quarter 
will give a bit more voltage at double the 
current, and a half-dollar will deliver 0.7 
volt at 125 ua. Place cells in series for 
higher voltage. —William I. Orr 


MOIST PAPER 
COIN 


Build a Handy Broadcast-Band Tuner Assembly 


You'll find this handy broadcast-band 
tuner ready for instant action, whether 
you experiment with germanium diodes, 
transistors, vacuum tubes, or all three. It 
consists of a ferrite antenna coil (Lafayette 
Radio MS-299) center-tapped to match it 
to the comparatively low impedance of a 
common-emitter transistor stage and a 
365-u4fd. variable capacitor. Five Fahne- 
stock clips allow quick connections for 
antenna, ground, detector or detector/am- 
plifier. (See the schematic and photos be- 
low.) 

The coil is mounted on a wood base by 
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O TO DETECTOR 


GRN 0OT cl 


O TAP OUTPUT 


TO GROUND 
OF DETECTOR 
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means of the metal bracket which comes 
with the coil. Simply bend the bracket at 
right angles and use two round-head wood 
screws about %” long. The capacitor is 
held by a 114” x 2” piece of Bakelite or sim- 
ilar material and fastened with screws to 
the edge of the wood base, as shown in the 
right-hand photo. A standard or miniature 
type tuning capacitor can be used. 

All wiring is point-to-point. The wire 
leads are soldered directly to the ends of 
the clips before the clips are fastened to 
the base with screws. A midget setscrew 
knob is fastened to the end of the threaded 
shaft of the ferrite coil, while a larger 
knob with a 4%” hole should be mounted 
on the shaft of the capacitor. The clips 
can be marked with ink for handy identi- 


-fication.” . ; 


The base may be of any size you desire, 
although I found 5” x 2” x 1%” very conveni- 
ent in this case. 
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Quieting 
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{Fluorescent Lamp! 
interference 


CCASIONALLY you find incompatible 

elements in a home. Aunt Emma’s re- 
peated sneezing at Fido or father’s allergy SgQqme words of wisdom on the 
rash after mother’s last supper surprise - 
can be problems. But we are not expected cause and cure of fluorescent 
to do anything about them, except sympa- 
thize. However, when the living-room ra- 
dio kicks up a storm because it can’t get 
along with the kitchen fluorescent fixture 
—then they turn to us with a “What are 
you going to do about it?” look in their eye. 
Well—we can do something about it! , 

What Is the Noise? It’s hanest-to-good- By EUGENE F. CORIELL 
ness radio interference by big-as-life radio “t Col. USAF 
waves—coming from the lamp itself. To a L 
add insult to injury, the graph on the next 
page shows that the “hash” is apt to be 
concentrated right in the AM broadcast 
band—where we least want it. 

The waves are generated by a very tiny 
are which occurs when electrical circuits 
are made or broken. In the fluorescent Lecating a radio alongside 
lamp, the making and breaking of the 4? fluorescent long s “hi 
mercury arc 120 times each second (double on TANG be ae ail 
the 60-cycle line frequency) is the cause of Ne. ABR dt hintietatence 
all the trouble. described in this article. 

The noise heard % usually one of two 
types. First of all, there is a sharp crack- 
ling noise heard at starting. Crackling is 
normal, and typical of the no:se created by 
almost any switched circuit; this we can 
ignore. The second is the steady buzz (or 


lamp noise 
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Paths of r.f. noise 
from lamp to radio or 
amplifier: @ direct 
radiation, (©) a.c. 
line radiation, and 
(@) a.c. line condue- 
tion of the noise. 


even sometimes a roar) heard when the 
ldmp is in operation. The buzz reaches your 
radio or hi-fi gear in three ways: 

(1) It can be radiated either directly 
from the lamp or indirectly by “bounce” 
from a nearby metal object. 

(2) It can be radiated from the a.c. line 
supplying the lamp. 

(3) It can be conducted along the a.c. 
line to your equipment power plug. 

Direct radiation interference when the 
radio is over 15 feet away from the light 
fixture is unusual. However, when the 


The graph at right 
shows the interfer- 
ence frequency cov- 
erage for a 40-watt 
bulb only. Other 
sizes manifest differ- 
ent areas of interfer- 
ence. The 72” "'Slim- 
line," for example, 
has a noise null at the 
top of the broadcast 
band and its noise 
peak at about 5 me. 
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NOISE INTENSITY —> 


500 
KILOCYCLES 


Graph courtesy of 
General Electric Co. 
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local station is weak or when reradiation 
is taking place, noise can be a problem 
over much greater distances. Occasionally, 
you may even get complaints from your 
neighbors in the next apartment. 
Identify the Source. The first thing to 
do is to make sure the noise is coming from 
a fluorescent light and not from some other 
appliance. Turning off all lamps and other 
devices and turning them on again one at 
a time should point out the noisy one—or 
ones. (Since noise of this type does not 
generally “add up,” locating and eliminat- 
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ing one source may allow interference 
from some other device to take center 
stage).* 

Now, that we have located the culprit, 
should he be eliminated at the source of 
the crime—the radio, or in his home ground 
the fixture? Ideally, interference should 
be corrected at the source; however, as this 
is not always the easiest approach, let’s try 
a few of the simpler possibilities. 

(1) Reverse the power plug of the radio, 
amplifier or, if possible, the lamp. 

(2) Remove the bulb and rotate it 180° 
or swap it end-for-end. Unfortunately, ei- 
ther of these tricks may give only tempo- 
rary relief, 

(3) Install a new bulb. Older ones are 
more likely to be noisy. If a new bulb is 
not available, try one from another lamp. 

(4) If either the radio or the lamp can 
be moved, you might find that even a few 
feet will make considerable difference. 

Radiation or Conduction? From here 
on in, things are apt to be more time-con- 
suming and possibly more expensive. Let’s 
find out whether the interference is being 
radiated or conducted. Short out the radio 
antenna lead to the ground post or chassis. 
On loop-equipped sets, short out the two 
loop terminals. In audio gear, remove all 
input cables from the amplifier or pream- 
plifier (record player, tape recorder, tuner 
cables) and short-circuit each input to 
chassis. ** 

If the noise stops, the interference is 
probably being radiated. If it continues, 
it’s being conducted along the power line. 
If the hash is cut down somewhat, radiated 
interference has probably been masking 
weaker conducted interference which can 
be heard now that the radiated variety has 
been shorted out. When we know the type 
of noise we are dealing with, we’re free to 
try the remedies below. 

Radiated Interference. Having deter- 
mined that the interference is of the radi- 
ated variety, there are various approaches 
we can try. Any one of them or any com- 
bination may prove effective. 

(1) Shorten the a.c. cord of the affected 
equipment, thus reducing the antenna ac- 
tion of the cord. 

(2) Make sure any metal shields pro- 
vided for GT/G glass-type tubes are in- 
stalled properly. 

(3) For sets equipped witn a loop an- 
tenna, try an outside antenna using a low- 
capacity shielded lead-in. 

(4) For hi-fi gear not already connected 
to an external ground, try bonding each 


* For quieting electrical appliances in general, see the 
book “How To Locate And Eliminate Radio And TV In- 
terference,”” by Fred D. Rowe, published by John Rider. 

** A simple phono shorting plug can be constructed by 
soldering the plug’s center pin to its shield. 
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chassis to a water pipe by a heavy wire.* 
If you find that the external ground causes 
more noise than it cures, try removing the 
bonding wire from one chassis at a time. 
This will break any ground loop that might 
result from any two chassis being con- 
nected both by the eable shields and the 
bonding wire. You can also try replacing 


Some cases of interference can be elimi- 
nated by simply replacing the starter (above). 


Difficult cases require the installation of 
a filter mounted in the fixture itself (be- 
low). This type of filter is most effective with 
the line-conducted variety of interference. 


(12AX7, 12AT7, 
6SC7); if the old one is gassy, it may be 
rectifying the r.f. “nash” to audibility.** 


the first preamp tube 


Conducted Interference. If the short- 
ing test described above does not kill the 
(Continued on page 118) 


* The wires should be run individually from each chassis 
to the pipe. The chassis grounds should not be intercon- 
nected to each other at any point except the pipe. 

** See ‘First Steps in Servicing Hi-Fi Equipment” in 
POPULAR ELECTRONICS, June, 1957. 
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ADIO JAPAN is the name of the Inter- 

national Broadcasting Service con- 
ducted by the Nippon Hoso Kyokai (NHK), 
the only public service broadcasting or- 
ganization in Japan. Its aim is to give the 
listener a correct picture of the country 
and an inside view of the current situa- 
tion in Japan. Programs of news, native 
and classical music, art, culture, politics, 
and customs are transmitted to 13 differ- 
ent areas of the world in 15 Janguages. 

Two frequencies are used simultaneously 
for each of the 13 transmissions, This in- 
sures easy reception by listeners in remote 
parts of the world in relation to Japan. 
The simultaneous transmissions originate 
from the Yamata and the Nazaki transmit- 
ting stations respectively—the former be- 
ing equipped with a 50-kw. and a 100-kw. 
transmitter, and the latter with a 50-kw. 
transmitter. Upon installation of a 100-kw. 
unit at the Nazaki station, most—if not 
all—of the programs of Radio Japan will 
be switched to the higher power. 

The following frequencies are employed 
according to the four seasons of the year: 
6069, 6080, 7180, 7242.5, 9675, 9695, 11,705, 
11,725, 11,780, 15,135, 15,225, 15,235 and 
17,785 ke. Radio Japan classifies the sea- 
sons as Summer (May-Aug.), Winter 
(Nov.-Feb.), and Equinox (March-April 


Short-Wave Report 


By HANK BENNETT 


and Sept.-Oct.). Though the change-over 
of channels is made in full consideration of 
various conditions, it is kept to a minimum 
to avoid inconveniencing listeners. Fre- 
quencies difficult to receive are being re- 
placed whenever the occasion arises. 

Complaints are frequently received from 
listeners to the effect that the duration of 
programs is too short. Every effort is be- 
ing made to rectify this condition and Ra- 
dio Japan hopes to be able to meet listen- 
ers’ requirements in the near future. 
Antenna-wise, they are well equipped, em- 
ploying the following types: a doublet 
HFT-100 kw., all-wave type AWW, AWH- 
50 kw., and rhombics for 50 and 100 kw. 

Radio Japan is represented by the call 
letters “JOA” (Nazaki) and “JOB” (Ya- 
mata). Both of the stations are 70 kilome- 
ters north of Tokyo and the facilities are 
owned by the International Telephone and 
Telegraph Company. The studios are 
housed in the NHK main building in down- 
town Tokyo. Programs are sent by land 
wire to the transmitting stations. 

Reports of reception are welcomed from 
listeners everywhere. The correct address 
is: Nippon Hoso Kyokai, 2-2, Uchisaiwai- 
cho, Chiyoda-ku, Tokyo. Verification will 
be in the form of either a card or a letter. 

(Continued on page 126) 


Radio Japan’s Nazaki transmit- 
ting station is at left. Above, a pop- 
ular song show is broadcast from 
its Radio and Television Hall. The 
singer is Miss Chiyoko Shimakura. 
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HE AVERAGE PERSON thinks of 


transistors only in connection with 


miniaturized equipment. There’s no tech- 
nical reason, however, why the other ad- 
operation—light 
require- 


of transistor 
ruggedness, low 


vantages 


weight, power 


ments, long service life—can’t be extended 
to the design of “full-sized” equipment. 
An important step along this line has been 
taken by the Heath Company (Benton 
Harbor 20, Mich.) with the introduction of 
a standard-sized transistorized radio in kit 
form—the Heathkit Model XR-1 Transis- 
tor Receiver. 

Designed for use as a “universal” AM 
receiver, the Model XR-1 serves equally 
well as a table model set in the home or 
as a lightweight and rugged portable for 
use at the beach, on outings or on picnics. 
Its shock-free design insures complete 
safety in the kitchen or bathroom, while 
its ample volume, sensitivity, and tone 
quality are equivalent to those of a.c. line- 
operated receivers. As a construction proj- 
ect, the XR-1 will not exceed the ability 
of the rank beginner, nor be an insult to 
the more advanced worker. 

Putting It Together. The Model XR-1 
mounts into an unbreakable plastic case 
measuring approximately 9” x 8” x 3%”. 
Over-all weight, including batteries, is 
slightly under five pounds. With a built-in 
rod type antenna, the XR-1 tsmnes the 
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BUILDER'S 
KORNER 


entire AM broadcast band using a super- 
heterodyne circuit. 

There are six transistors and two di- 
odes. The transistor line-up includes a 
2N252 converter, a 2N253 first if. ampli- 
fier, a 2N254 second i.f. amplifier, a 2N238 


Heathkit Model XR-1 


Transistor Receiver 


first audio stage, and a pair of 2N185 
transistors in a Class B push-pull audio 
output stage. One diode serves as a second 
detector and, in addition, supplies the a.v.c. 
control signal to the first if. amplifier; 


nS SEER 


The completed XR-1 mounted in its unbreakable 
plastic case. It serves as a table model or portable. 
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the other diode is connected between the 
converter and first if. amplifier stages and 
provides protection against strong signal 
overloads. The if. value is 455 ke. 

A detailed step-by-step instruction man- 
ual includes both pictorial and schematic 
diagrams. In addition, ‘“wall-size”’ prints 
of the pictorials are supplied which make 
the job even easier. 

Actual assembly is broken down into 
more or less independent stages, thus al- 
lowing the builder to take an occasional 


Circuit wiring is done in stages according to 
the electrical breakdown of the receiver's circuit. 


“break” during construction. First, of 
course, most of the basic chassis hardware 
is mounted, including terminal strips, tran- 
sistor sockets, audio and i.f. transformers, 
and the local oscillator coil. 

The circuit wiring is done in stages 
according to the electrical breakdown of 
the receiver’s circuit. Thus, following the 
manual, you'll wire the stages in this 
order: audio output; audio driver; then 
if. amplifiers. The r.f. oscillator and an- 
tenna circuits are wired as part of the 
final assembly step. 

Assembly time will vary considerably 
with the individual worker. However, if 
you like to take things slow and easy, 
with frequent “breaks,” you still should be 
able to complete the kit in less than a 
week, working a couple of hours each 
night ... or over a week-end. 

Special Features. Heath has taken 
special steps to make the alignment of the 
XR-1 as painless and as simple as pos- 
sible. No r.f. signal generator or other 
special test equipment is necessary. A 
plastic alignment tool is furnished as part 
of the kit. And all coils are pre-adjusted 
at the factory so that relatively little re- 
adjustment is needed for peak perform- 
ance. Chances are you'll be able to pick 
up most local stations on your first try. 

A 4” x 6” PM loudspeaker easily handles 
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the output of the Class B power amplifier 
stage. Good tone quality is insured not 
only by the comparatively large speaker 
(for a transistor receiver) but by a built- 
in special baffling arrangement. 

One of the most important features is 
the use of standard flashlight batteries 
in the receiver’s “power pack” and the 
long life (500 to 1000 hours) obtained 
from the batteries under normal operating 
conditions. Operating power is supplied by 
a 9-volt power pack, made up of six size 
“D” flashlight cells. 

Your reviewer calculated the cost of 
operating this receiver, assuming that you 
pay “list” prices for your batteries (in- 
stead of the somewhat lower “net” prices), 
and compared this cost to that of operat- 
ing a standard line-operated table model 
radio receiver. At average electric power 
rates, it costs no more—if as much—to 
operate the XR-l as it does to operate a 
“conventional” a.c. or a.c./d.c. receiver. 

Comment. The XR-1 assembles without 
difficulty and the test model worked when 
first turned on. Almost all local stations 
could be picked up with good volume even 
before alignment. 

Construction could have been made a 
little easier if one or two modifications 
were made in the order of assembly. In a 
few instances, one part interfered some- 


Rear view of the completed XR-i with the fiber- 
board back removed. Flashlight batteries in the 
receiver's “power pack" are easily replaced. 


what with the installation of another part. 
And a minor point: the fiberboard back 
doesn’t match the color of the cabinet. 

As far as the performance of the com- 
pleted receiver is concerned, it is equal to 
—if not superior to—any of the transistor 
receiver kits we have seen to date. In 
fact, the XR-l’s tone quality, sensitivity, 
selectivity, and output volume are as good 
as those of most of the commercially built 
transistor receivers. —f0- 
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AFTER CLASS 


_ Special It Information on Radio, TV, 


Radar and ENGTeIOUTACE 


USING INDUCTORS 


“T know what an inductor is—I think— 
but I’m pretty hazy as to its use in an 
electronic circuit. And while we're talking 
about inductors, exactly what’s the differ- 
ence between a solenoid and a toroid, which 
I understand are two forms of inductors?” 


ICTURE a complicated highway inter- 

change with no directional signposts, 
traffic lights, or highway police, and you 
have a pretty good idea of what an electri- 
eal circuit would be like without “opposi- 
tional” components that guide, cajole, and 
coax electrons to follow prescribed paths. 
Resistors, capacitors, and inductors—occur- 
ring singly or in various combinations— 
comprise the fundamental oppositional ele- 
ments that direct electronic traffic so skill- 
fully even in complex circuits. 

Ordinary resistors are undiscriminating 
components; they oppose d.c., a.c., high fre- 
quency, and low frequency alike. A given 
current of any type passing through a spe- 
cific resistor causes the same voltage drop. 
Capacitors are different; they oppose 
changes of voltage in any circuit of which 
they form a part but do not react signifi- 
cantly to rapid current variations. 

Inductors vs. Capacitors. An inductor 
may be viewed as the exact opposite of a 
capacitor. Made up of turns of wire in the 
form of a coil, an inductor opposes current 
rather than voltage changes, especially 
when these variations occur at a high 
frequency. This characteristic makes the 
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Fig. 1. Rectifier changes a.c. to pulsating d.c. 


inductor a useful complement to the ca- 
pacitor in a power supply filter circuit. 

A full-wave rectifier circuit changes al- 
ternating current. to pulsating direct cur- 
rent (Fig. 1). This “hill and valley’’ for- 
mation of pulsating dic. is usually not 
suited for operating d.c. electronic equip- 
ment until the ‘valleys’ are filled in. 

Consider the filter circuit shown in Fig. 
2. As the pulsation appears across the 
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capacitor C, the latter charges to the peak 
voltage (points labeled A) of the input 
wave. When a valley appears (points la- 
beled B), the capacitor attempts to dis- 
charge through the inductor L into the 
load, which may be any device that uses 
direct current. 

Since such a discharge would constitute 
a sudden surge of current, the opposition 
that inductor L offers to such an abrupt 


, 


OUTPUT 
OS™ 


PULSATING ee 


Fig. 2. 


change forces C to retain most of its 
charge until the next peak appears to bring 
it back to full charge again. In this way, L 
assists C in maintaining the circuit voltage 
constant, an action necessary to change 
pulsating current into pure d.c. In this 
circuit, L is termed a choke. 

Opposition Factors. The opposition an 
inductor or choke presents to varying cur- 
rents depends upon two factors: (1) how 
fast the current varies (frequency), and 
(2) the physical construction of the coil 
—the number of turns, turn spacing, coil 
diameter, and kind of core. A filter choke 
of the type just described has hundreds of 
turns of fine wire, an iron core, and is 


Filter smoothes pulsating direct current. 


said to have a high inductance. Just as 
HIGH 
FREQUENCY 
ENERGY 
HIGH oe 
FREQUENCY ore 
ONLY 
= 15 
D.C. ONLY 


Fig. 3. “L' blocks high frequency, “C" passes it. 
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CLOSED MAGNETIC CIRCUIT IN 
IRON CORE -NO EXTERNAL 
FIELD 


Fig. 4. The toroid has a doughnut-shaped core. 
resistance ig measured in ohms, e.m-f. in 
volts, and current in amperes, inductance 
is measured in henrys. The symbol “L” 
signifies inductance. Smoothing chokes 
usually run from 10 to 30 henrys. 

Any time a circuit condition calls for 
choking off a rapidly varying current, an 
inductor of the correct size used in con- 
junction with a properly chosen capacitor 
can do the job. For example, suppose an 
electron tube is generating a current of 
high frequency, say 1,000,000 cycles per 
second (1 mc.). This tube is fed dic. volt- 
age and current from a power supply, but 
the high-frequency current is not to be 
permitted to flow backward through the 
supply. 

Connecting an inductance and capacitor 
as shown in the partial schematic (Fig. 3) 
fulfills this requirement by permitting the 
d.c. to flow through the inductor but Oppos- 
ing the high-frequency current back-flow 
through the inductor. The capacitor pro- 
vides an easy path for the high-frequency 
current to return to the tube—a necessary 
arrangement to assure a complete circuit 
for this energy. An inductor like this has 
relatively few turns wound on a ceramic or 
plastic core; its inductance might range 
from 2 to 10 millihenrys (0.002 to 0.01 
henry). Because the frequency is so high, 
not much inductance is needed to place a 
barrier in front of the incoming varying 
current. 

In summary, an iron core coil of many 
turns has a high inductance and is es- 
pecially useful as a choke in low-frequency 
circuits; high-frequency hookups call for 
low-inductance coils of few turns on non- 
magnetic cores. 

Toroids and Solenoids. Over the years, 
toroids have been used desultorily by many 
of the larger overseas communications 
companies for the special filter applica- 
tions in which they perform particularly 
well. The last decade has seen a steady 
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growth in the number of circuits and de- 
vices in which toroidally wound coils have 
come to be preferred over solenoid types. 

The word toroid describes a method of 
coil winding—Fig. 4. Turns are placed 
around a doughnut-shaped core which 
forms an absolutely closed magnetic circuit 
as illustrated. A solenoid, on the other 
hand, is generally defined as a coil fabri- 
cated on a straight core, sometimes iron, 
and other times air or non-magnetic solids 
like plastics or fiber—see Fig. 5. Certain 
types of transformers have two separate 
solenoid coils on a common core: 

What is the secret of the toroid’s sudden 
rise to prominence? Known for many 
years to be vastly superior to solenoids in 
certain important respects, toroids were 
avoided by designers and manufacturers 
for two reasons. Suitable core materials 
were not available, especially in applica- 
tions involving the higher audio frequencies 
and the radio frequencies. And automatic 
machines for winding turns around a 


OPEN MAGNETIC CIRCUIT-STRONG EXTERNAL FIELO 
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Fig. 5. Solenoid is wound around straight core. 
doughnut core were virtually unobtainable 
at any price. 

Neither of these problems exists today. 
High-speed automatic toroid winders form 
these inductors just as quickly as solenoids; 
and modern core materials like Permalloy 
dust, the ferrites and mu-metal make them 
practical for use at the higher frequencies. 

The “open” magnetic circuit of the so- 
lenoid forces its lines of force to travel 
through the surrounding open space to link 
with the core at both ends, whereas the 
“closed” path of the toroid core confines 
the field to the molecules of the core so 
that there is little or no external field. Two 
very significant advantages arise from this 
behavior: first, it makes possible higher 
inductances with fewer turns of wire, and 
second—probably much more important— 
it does away with the need for careful 
shielding. Where there is no external field 

(Continued on page 118) 
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Father of Radar Gets His Reward from Patent Office 


The U. S. Government finally recognized the daddy of radar by granting a 
patent to Col. William R. Blair (Ret.), above, right, who conceived the pulse-echo 
method of direction finding prior to 1930. It was developed during the 1930’s at 
the Signal Corps Laboratories in Fort Monmouth, N. J. In 1937 a prototype, 
SCR-268, radar system (above, left) was demonstrated for the Secretary of War 
and Members of Congress. Plans for this set were turned over to manufacturing 
companies so that they could build radar equipment for the U S. Army. 

Due to the high degree of secrecy surrounding the development of radar, a 
patent application was not filed by the Army Signal Corps until 1945, and since 
then the Patent Office has had the matter under consideration. This radar 
patent is considered to be as important to the military as the first U. S. patent 
issued on the telephone was to commercial communication. 


Open Sesame 


Genie Lift-A-Dor ¢not the luscious lady 
below, but what she’s holding) is a new 
R/C system for opening garage doors from 
your car. If you should ever want to put 
the car away with ker around, you'll find 
that a simple touch of the button she’s 
holding will unlock the door, open it and 
turn on the garage lights. Another push 
will close and lock the door, and turn out 
the lights. Made by Alliance Manufacturing 
Co.. Inc., Alliance, Ohio, the device works 
on a limited-range low frequency which 
prevents false activation by stray signals. 
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The oscilloscope Shadow-Screen manu- 
factured by Van-Dee Products, Laguna 
Beach, Calif., is said to end the need for 
subdued light or an oscilloscope hood. It 
consists of hundreds of small, hexagonal 
openings that serve as individual shadow 
boxes, shutting off glare. The shape of the 
openings permits observation from any 
point within 45° of face-on position. Note 
contrast in photo above. 
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Make Those Noisy Tapes ‘ 


The Splice of Life 


By EUGENE GARNES 


‘*MI\HE FACE on the cutting room floor” 
is an old adage of movie-making that 
has turned many a dull film into a master- 
piece. Like the movie-maker, the tape re- 
corder fan can turn his noisy, stumbling 
reels into gems by some judicious cutting. 
It’s easy, and you should wind up with 
a perfect splice, as shown in Fig. 1(A). Fig- 
ures 1(B), 1(C) and 1(D) show how it 
shouldn’t be done. 

All you need is a splicing block ($2 or 
so), single-edge razor blades, %"” splicing 
tape and a good scissors (Fig. 2). Ordinary 
cellophane tape is not satisfactory as it will 
creep with age and cause sticking. Stable, 
pressure-sensitive adhesive is used with 
professional tape equipment. Be very cer- 
tain that neither the blade nor the scissors 
is magnetized, since that can cause an au- 
dible thump in playback. A head demag- 
netizer will also demagnetize tools. 

The popular diagonal splice will give 
a strong, durable junction which should last 
the life of the tape. This is used to remove 
fairly large sections. The vertical Splice 


Fig. 1. Right (A) and wrong (B, C, D) splicing. 
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A little careful editing 


can save a valuable reel 


gives a weaker bond, is used when short 
syllables are to be removed. It is made in 
the same way but with a vertical slice. 
The mechanical segue, which is a smooth 
“dissolve,” akin to the dissolve from one 
scene to another in the movies, is a form 
of diagonal splice. It provides a smooth 
transition point rather than an instantane- 
ous one. With a long diagonal cut, 12” or 
so, the head begins to contact less and less 
of one tape’s pickup surface, reducing the 
volume accordingly, and more and more of 
the other, increasing its volume in the 
same proportion. Result, a smooth dissolve. 
Follow the drawings on the next two 
pages for perfect results ... 30 


Fig. 2. All you need to make a perfect splice. 
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The tape is placed plastic 
(shiny} side up in the splicing 
block which will grip the tape 
in any one of a number of ways 
used by diferent manufacturers. 
The tape is then carefully cut 
with a sharp razor blade by fol- 
lowing the diagonal slot milled 
into the splicer. This should re- 
sult in a perfect, clean cut, It 

i better if you experi- 


med ve just 


another one. Use a quick, one- 
stroke slice and don't hesitate 
in mid-stroke. After you've cut your good tape, the 
section containing the desirable material remains in 
the block. The section to be deleted is removed. 
Next, the section of tape to be joined to the first is 
placed in the block from the opposite end. In exactly 
the same way, you should then cut this piece. Now 
you will have the two diagonal cuts of the pieces to 
be joined facing each other, ready to be spliced. 


; i 


The next step is probably the most important in 


the whole operation. Very carefully adjust the 
tapes so that the ends butt perfectly. You should 
get an exact fit, since both were cut in the same 
groove of the cutting block. If you don't get a 
perfect match, you might find that you're suffering 
momentary loss of sound or sticking during play- 
back, such as in (B) of Fig. 1, at left. Or if the 
diagonal cuts are out of line, as in (C), you may 
get the same poor results. Now cut a piece of 
splicing tape about two inches long and press the 
sticky side down directly over the joint with the 
ball of your thumb. Don't disturb the alignment 
of the tapes as you press down. Also, make sure 
the sides of the splicing tape are parallel to the 
diagonal cut. With care, press the splicing tape 
on firmly, working away from the center. Now pick 
up the recording tape by the ends of the splicing 
tape and place it on a flat surface. Again apply 
firm pressure over the entire splice area to insure 
that the tape edges are bonded to the adhesive. 
Remove the recording tape in the same way, and 
use scissors to trim off excess splicing tape, cutting 
slightly into the recording to prevent future stick- 
ing on the edge of the tape. Be careful not to 
cut too far. And try to make the cut as even as 
possible, so that it doesn't resemble Fig. 1(D). 
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The next step is taping the ends together. 
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HOW TO EDIT 

When working closely with material such as inter- 
views, you must be able to jockey the tape back and 
forth while in contact with the playback head and yet 
not have the driving mechanism engaged. Al! pro- 
fessional machines provide this feature. You can get 
the same result with many home machines by cocking 
the Forward control about halfway between off and 
‘full on.” This is generally impossible with push-but- 
ton machines, however. 

Now let's assume that we wish to edit an ‘‘Ah” 
from the start of a phrase. We ‘‘see-saw’’ the tape, 
beginning just ahead of the ‘‘Ah’’ up to two or three 
words of the phrase. After doing this a few times, we 
get the feel of the phrase, with a pretty good idea as to 
where to make the cut. By jockeying the tape slowly, 
the individual sounds that make up the words can be 
recognized and the undesirable sound pin-pointed. 

If there’s a definite break between the wanted and 
unwanted sounds, it should be easy to make a clean 
vertical cut there. However, if the sounds run into each 
other. as in the case of ‘‘Ah, yes,”” where there is no 
perceptible break, we have to jockey the tape slowly to 
determine where the ‘“‘Ah” leaves off and the ‘yes’ 
begins. If it is difficult to locate the exact spot, it may 
be wise to cut a little on the “Ah” side. Then if that’s 
not satisfactory on playback, you can peel the tape and 
cut another 1/16-inch or so, resplice and check again, 
until you get exactly what you want. 

In the above case a diagonal splice is recommended, 
since it will give a very rapid fade-in. This helps to 
create an effect not unlike that of the voice, which 
needs a few microseconds to reach full normal vutput 
when starting from a quiet state. In editing excess 
syllabtes, of course, the vertical splice must be em- 
ployed. 

When non-professional equipment not designed for 
editing is used, the playback head may not be visible, 
making it impossible to do close work. In such a case, 
place a reference mark on the head cover, directly above 
the head gap, and work from that. 

There are certain limitations. You can edit only 
single-track tape, or dual track tape where only one 
track has been recorded. Stereo tape can be spliced 
provided that it is of the stacked-head type. 
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Now that you've made your first diag- 
onal splice, you might want to try a me- 
chanical segue. The procedure is essen- 
tially the same as in the previous steps. 
Put the first section of tape on a flat sur- 
face, preferably a wooden cutting block. 
Carefully place a ruler on the tape for 
the long diagonal cut—a 12” length 
might be good for your first try. Cut the 
tape cleanly in one stroke. Then place 
the second piece of tape in the same po- 
sition, and measure off the exact same 
length. This time, however, make the cut 
in the opposite direction, so that the two 
cuts match. The next step is shown at right. 


Before reaching the ends of the splicing 
tape, cut off about a half-inch diagonally. 
This will allow for smooth passage dur- 
ing playback. Complete the application 
of splicing tape, pressing it out all the 
way to the ends. When you reach the 
masking tape supports, it will be safe to 
remove them, since the already applied 
splicing tape will offer sufficient sup- 
port. Make certain, however, that you 
don't disturb the butt as you pull off 
the masking tape, or you'll have to begin 
all over again. Press it down firmly. 


The first piece of recording tape is held 
in position by squares of masking tape 
applied at each end of the cut. Very 
carefully line up the second piece of tape 
so that the diagonal cuts butt and match. 
Anchor the second piece of tape in posi- 
tion with additional masking tape. Next, 
cut a 14” length of splicing tape and 
place it over the splice area. Apply the 
tape at the center of the splice only 
and work the splicing tape toward each 
end, being careful not to separate the 
butted cuts. You can check on_ this 
since the splicing tape is translucent. 
If they separate, you must start over. 


Pick up the spliced tape and cautiously 
trim the excess splicing tape, cutting 
slightly into the recorded tape. This 
completes your mechanical segue, which 
—if properly made according to the 
Preceding steps—will result in a smooth- 
ness equal to the most skillful mechan- 
ical segues of professional engineers. This 
method is best for slower tape speeds, 
7% and 3% ips being ideal. At the lat- 
ter speed a 12” splice will give a four-sec- 
ond segue, while at the former speed the 
segue will last for just about two seconds. 
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N DISCUSSING the theory behind ques- 

tions appearing in the FCC amateur 
license examinations (October and No- 
vember issues), so far we have made no 
distinction between direct current (d.c.) and 
alternating current (a.c.). This is because 
everything that we have learned up to now 
is equally true for either type of current. 
Nevertheless, there are many important 
differences between the two which must 
be understood before you can learn much 
about radio. Anyone who learned how to 
do long division in school has enough on 
the ball to master sufficient a.c. and dic. 
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ONE CYCLE 
TIVE ————e 


PEAK VALUE = 1.41 x EFFECTIVE VALUE 


EFF VALUE=0.71x PEAK VALUE 


Fig. 1. The difference between the effective 
and peak values of an alternating current. A di- 
rect current has the same effective and peak value. 


theory to qualify for an amateur license. 
So let’s get started. 

The Two Currents. Direct current, as 
its name implies, always flows in the same 
direction—from the negative terminal of 
the power source to its positive terminal. 
To most of us, flashlight batteries, portable 
radio batteries, and storage batteries are 
the most familiar sources of direct current. 

Alternating current, however, starts at 
zero, builds up to a maximum value in one 
direction, decreases to zero again, builds 
up to a maximum value in the opposite 
direction, and again drops to zero. The 
whole cycle repeats itself over and over 
many times per second as the terminals 
of the a.c. generator become alternately 
positive and negative. The electric power 
delivered to our homes by the power com- 
pany is 60-cps alternating current. 
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By HERB S. BRIER, W9EGO 
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Figure 1 shows how a.c. peak and effec- 
tive voltages differ. The part of the sine 
curve above the base line indicates that the 
voltage and the current are building up in 
one direction (positive), and the part below 
the base line indicates that they are build- 
ing up in the opposite (negative) direction. 
The arrow pointing to the right represents 
the passage of time. 

Obviously, if an a.c. generator is con- 
nected across a load, such as a light bulb, 
the current flowing through the load will 
increase and decrease in step with the volt- 
age. Consequently, maximum power can 
flow into the load during only a small por- 
tion of each cycle. With d.c., however, full 

(Continued on page 134) 
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When Al, KNYIDZ, finishes an operating session, 
he folds up the desk leaf and closes the door of his 
built-in wall cabinet, concealing his equipment. 
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HELP US OBTAIN OUR HAM LICENSES 


Prospective amateurs requesting help and 
encouragement in obtaining their licenses are 
listed here. To have your name listed, write to 
Herb S. Brier, W9EGQ, c/o POPULAR ELEC- 
TRONICS, 366 Madison Ave., New York 17, N. Y. 
Please print your name and address clearly. 
Names are grouped geographically by amateur 
call areas. 


K1/W1 CALL AREA 


Peter L. Norris (16), Box 167, Strong, Me. 
(Code and theory) 

Richard Bonin, 1039 Main St., Pawtucket, R.I. 
Phone: PA 3-9834. (Code, theory and selection 
of equipment) 

Ronald Lefebvre (15), 510 Bernon St., Woon- 
socket, R. I. Phone: PO 9-8858. (Code and 
theory) 

Laurent Ruel, 18 Dearborn Ave., Biddeford, 
Maine. 

Scott Sederquist, 48 Sunset Dr., 
Mass. 

David Perrin, 1096 Highland Ave., Needham 
Heights 94, Mass. (Theory) 

Joe Liro (15), 12 Berkshire St., Ludlow, Mass. 
Phone: JUniper 3-2324. (Code and theory) 

Dick Wasta, 12 Joseph St., Terryville, Conn. 
(Code and selection of equipment) 

Roy Gould (13), 7 Thomas St., Maynard, 
Mass. Phone: TWin Oaks 7-8174. (Code and 
theory) 

James H. Powell, 78 Nelson St., New Bedford, 
Mass. (Code and theory) 


K2/W2 CALL AREA 


Jerry Schwartz, 547 Saratoga Ave., Brooklyn 
12, N. Y¥. (Code, theory and selection of equip- 
ment) 

Donald E. Josephs, 30 Meridian Rd., Levit- 
town, N. Y. (Code and theory) 

Michael Wodynski (14), 514 Chase Ave., Lynd- 
hurst, N, J. (Code and theory) 

David Luberto, 620 Tenth St., Lyndhurst, 
N. J. Phone: WE 9-8122. (Code and theory) 

Rip Wands (17), 21 Laurel Ave., Tenafly, N, J. 
Phone: LOwell 9-8527. (Code and theory) 

Lewis Lester, 2241 Creston Ave., Bronx 53, 
N. Y. Phone: FO 5-1294, (Code and selection 
of equipment) 

William Steckman (13), 32-75 44 St., Long 
Island City 3, N. Y. (Code and theory) 

Dick Cunningham (15), 17 Moore Ave., Pearl 
River, N. Y. Phone: PE 5-2398. (Code and 
theory) 

Raymond G. Luzi, 1341 Purdy St., Bronx 62, 
N. Y. (Code) 

Howard Messing, 458 Kingsland Ave., Lynd- 
hurst, N. J. Phone: GE 8-6497. (Code and 
theory) 

Daniel Weiner (16), 1340 Wilkins Ave., Bronx 


59, N. ¥ 
#1, Eaton, N, y. 


Beverly, 


James Huss, R.F.D. 

Owen Goldfarb, 330 Blacksmith Rd. W., Lev- 
ittown, N. Y. 

Martin Bellber, 121 Vermilyea Ave., New York 
34, N. ¥. (Code and theory) 

John R. Van Sciver (14), 337 Barclay St., 
Burlington, N. J. (General Class code and 
theory) 


K3/W3 CALL AREA 


Lamar Heckler, 2135 Chestnut St., Hatfield, 
Pa. Phone: ULysses 5-2513. (Code) 

David Schade, 2801 Pyramid Ave., Pittsburgh 
27, Pa. Phone: TU 1-0514. (Code and theory) 

Lynn Price, R. D. #3, Box 51, Johnstown, 
Pa. 

Tom Newman, Unit 7, Green Hill, Milton 
Hershey School, Hershey, Pa. (Code and the- 
ory) 

Robert Myers (14), 672 Davenport St., Mead- 
ville, Pa. Phone: PO 2-5624, 

Domenick Nardi (14), 1432 So. Clarion St., 
Philadelphia 47, Pa, Phone: HO 8-4096. (Code 
and theory) 

Anthony Gargano (15), 1320 Dickinson St., 
Philadelphia 47, Pa. Phone: FUlton 9-6476. 
(Code and theory) 

Fred Hershey (16), P. O. Box 88, Dalmatia, 
Pa. 


K4/W4 CALL AREA 


James Burleson (15), Rt. 2, Box 403, Panama 
City, Fla. Phone: SU 5-4770. (Code and theory) 

Morris Sandlin (17), P. O. Box 143, Calera, 
Ala. (Code and theory) 

Ray Linnville, 1106 E. Tunis St., Pensacola, 
Fla. (Code, theory and selection of equipment) 


K5/W5 CALL AREA 


Ronald Eddy, Box 8, Waldo, Ark. 
of equipment) 

Jim Landreth (14), 1124 Third Ave. N., Texas 
City, Tex, (Code and theory) 

Don Wilder, Box 72, Ruston, La. 
theory) 

Jeryl Fullen, Box 36, Wister. Okla. 
2547. (Code, theory and regulations) 

J. D. Hall, 208 Grace Ave., Ft. Worth, Tex. 
(Code and theory) 

Artie M. Davis (13), Rt. 3, Box 40A, Leesville, 


a. 
Billy Parry (13), 715 So. 12th St., Edinburg, 
Tex. Phone: DU 3-1198. (Code and theory) 


K6/W6 CALL AREA 


Josephie G. Fischer (9), 12808 Miranda St., 
N. Hollywood, Calif. (Code, theory and selec- 
tion of equipment) 

Wayne Claybaugh, 8692 Hoffman, Riverside, 
Calif. (Theory) 

John DuBry (15), 10321 McClemont, Tunun- 
ga, Calif. (Code and theory) 

Dale Shonyo (15), 380 W. Joaquin, San Lean- 
dro, Calif. Phone: LO 9-6538. (Code and theory) 


K7/W7 CALL AREA 


Lynn J. McKell, 244 E. Center, Spanish Fork, 
Utah. (General class code and theory) 

Bill P. Lambing, Rt. 3, Twin Falls, Idaho. 
(Theory) 

Joseph Steely, 977 Wilson Ave., Salt Lake 
City, Utah. (Code and theory) 

Samuel John Reed, 2020 E, Turney Ave., 
Phoenix, Ariz. (General Class code and theory) 


K8/W8 CALL AREA 


John Goelz (15), 536 Hedgewood Ave., Zanes- 
ville, Ohio. Phone: GL 3-2268. (Code and 
theory) 

Kenneth Wallace, Rt. #2, Walhonding, Ohio. 

Barry Shaw (13), 5960 Shell Ct., Waterford, 
Mich. Phone: OR 3-3280. (Code and theory) 

Douglas Mark (14), 2209 Levern St., Flint 6, 
Mich. Phone: CEdar 4-2166. (Code, theory and 
selection of equipment) 

Michael DeFrancesco, 28460 Shamrock Dr., 
Birmingham, Mich. 

Michael Chobanian, 2019 Glendale Ave., Flint 
3, Mich. (Code and theory) 


K9/W9 CALL AREA 


Bill Steffey (13), 599 Lincoln Ave., Glencoe, 
Til, (Code) 

Robert Wools, 327 E. Georgia St., Brazil, Ind. 
(Code and theory) 


K®/W® CALL AREA 


Bill Congdon, Crane Lake, Minn. (Code and 
theory) 

Michael Sweeney, Lismore, Minn. (Code and 
theory) 

Lawrence D. Harrison, 5532-31 Ave. S., Minne- 
apolis 17, Minn. Phone: PA 2-4977. (Theory) 

Peter Backlund, 754 W. Idaho St., St. Paul 13, 
Minn, Phone: HU 8-4236, 


VE AND OTHERS 


Noel Donawa, 22 Prizger Road, San Juan, 
Trinidad, B. W. I. (Code and theory) 

Jerry Zemell, 388 Rusholme Rd., Toronto, 
Ont., Canada. (Code and theory) 


(Selection 


(Code and 
Phone: 


To help prospective amateurs obtain their 
Novice licenses, the Radio-Electronics-Televi- 
sion Manufacturers Association offers a set of 
code records (recorded at a speed of 3314 rpm) 
and a Novice Theory Course for $10.00, post- 
paid. The complete course or more informa- 
tion on _ it is available from RETMA, 1721 
DeSales St., N.W., Washington 6, D. C. 


—— ee es es ss ee ee ee 
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POPULAR ELECTRONICS 


Do Your Tapes Sound 


OU'VE propped up your tape recorder 

before the high school band, being care- 
ful about mike placement to avoid the 
tonal fog spread over the bright blare of 
the brass by the acoustics of the old gym. 
Or, recording your Wednesday night cham- 
ber music group, you monitored for bal- 
ance between the instruments and for the 
intimate detail that distinguishes such 
music. Yet, despite all this care in your 
recording setup, the tapes somehow don’t 
sound like professional products. Perhaps 
you accept this lack of quality as inevi- 
table, blaming it on the quality of your 
small home tape recorder. 

The reason for better quality in the pro- 
fessional’s end product is not only the 
equipment utilized but the way he goes 
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“Real Pro’’?« 


By WILLIAM H. O’BRIEN 


A little care for your home recorder 


helps it sound like a studio model 


about the job, so you might be doing your 
machine an injustice. Your home tape re- 
corders are capable of far more ‘profes- 
sional-sounding” results than you obtained 
in the past. Devote the same care to your 
machine that a professional lavishes on his 
and you may be surprised how closely your 
taping resembles professional sound. 

We won’t tell you here how to make a 
recording. Choice and placement of micro- 
phones, acoustic preparation of the record- 
ing room, etc., are another story. We are 
concerned with only one thing: how to as- 
sure peak performance of your recorder 
before you even start to spin the reels. 

Pad, Clutch and Tension. The first 
step is a professional-style pre-recording 
check of the machine’s operation. Take a 
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close look at the pressure pad holding the 
tape against the recording head. If it is 
not pressing firmly enough against the 
head, high frequencies will be lost. Press- 
ing too tightly, the tape will slow down. 
Gently but firmly is the rule. Don’t be 
afraid to adjust the pad. 

Now let’s check the clutch take-up for 
tension. An overly tight clutch can spoil 
a recording by “overpowering” the capstan. 
The clutch starts to pull the tape instead 
of the capstan, producing noticeable wow 
and flutter. 

Here is a simple test for clutch tension 
which can be used on most small home 
tape recorders. Place a pencil against the 
tape at a point just beyond the capstan. 
If the tape readily “bows” out, you have 
correct tension. If not—if the tape skews 
out of line only by exerting pressure— 
there is too much tension on the clutch. 

The most inexperienced amateur should 
not hesitate to adjust the clutch. In all 
likelihood, your home tape recorder has a 
setscrew or nut to loosen or tighten the 


Great improvement in 
the quality of home re- 
cordings can be attained 
by following the same 
equipment maintenance 
routine employed by pro- 
fessional engineers in 
sound recording studios. 


Cleaning the pressure 
pad of the recorder, the 
pressure roller and the 
capstan is a simple rem- 
edy for slow-running ma- 
chines where dirt creates 
a mechanical hindrance. 


felt clutch pad and spring device. Make 
the necessary adjustment, using the “pencil 
test.” 

“Greasing” the ‘“Skids.”’ Smooth 
operation of the clutch, as well as correct 
tension, is essential for maximum perform- 
ance of your machine. It’s a good idea to 
lubricate the felt clutch pad. Remove the 
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part containing the pad from the clutch 
assembly and saturate it with silicone lubri- 


cant. Long Life lubricant is one brand 
used by professional tape recording en- 
gineers. The saturated felt pad should be 
left out all night; the fluid will evaporate, 
leaving the silicone behind to form a 
smooth surface on the pad, reducing fric- 
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? 
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tion to a minimum and eliminating any 
tendency for jerky action. 

Caution: Under no circumstance use 
any kind of lubricating oil or similar prod- 
uct (common machine oil) on the clutch, 
unless the manufacturer of your recorder 
expressly specifies it for use. The heat 
produced by the machine in operation 
causes petroleum products to break down 
and, instead of lubricating, create friction. 

Clear Heads. Magnetized heads have 
a bad habit of erasing the very high fre- 
quencies on your recorded tapes. It is a 
good practice to demagnetize the record- 
ing and playback heads of your machine 
before every use. Head demagnetizers are 
manufactured by a number of companies 
and can be purchased for approximately 
$10. Before using the demagnetizer, cover 
the pole pieces of the recording head with 
a double layer of Scotch Brand cellophane 
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Running tape through 
a pad soaked with lu- 
bricating fluid removes 
abrasive particles that 
accumulate on heads 
and guides, causing 
wear and impairing 
quality of recordings. 


Recording heads may 
be cleaned with a spe- 
cial cleaning fluid which 
dissolves binder and ox- 
ide deposits that build 
up near the magnet gap. 
Despite its solvent qual- 
ity, the fluid doesn't at- 
tack metal or plastic parts 
of the recording head. 


tape. This will protect the head from 
scratches or other damage. The cellophane 
tape also acts as a “buffer” between the 
head and the demagnetizing field, helping 
to maintain even distribution of the field, 
and enables you to withdraw the demag- 
netizer in such a way as to assure complete 
demagnetization. Make two or three passes 
up and down the length of the pole pieces 
with the demagnetizer, moving it slowly 
and steadily and gradually raising it up- 
ward and away from the head. Be careful 
to avoid any abrupt motion, or the head wil] 
not be completely demagnetized. It is not 
necessary to demagnetize the erase head 
of the machine. 

Smooth Travel. Correct speed and 
even tape travel are of primary importance 
in getting peak performance from your 
tape recorder. When playing back record- 

(Continued on page 112) 
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“Bi-Tran’”—New Approach to ‘‘Pay-Television”’ 


How B1-TRAN WORKS 


@ The ty station broadcasts effectively 2 pairs of pictures on same channel: 


PROGRAM 2A PROGRAM 28 


Es) 


POSITIVE POSITIVE POSITIVE NEGATIVE 


@ To receive program 2A -receiver is tuned to channel 2, and receives 
2A only because negative -positive images of 28 cancel each other out. 


PROGRAM 2A 


POSITIVE. POSITIVE 


VIEWER SEES 


PROGRAM 26 


POSITIVE 


CANCELS 


WEGATIVE 


@r feceive program 28 Bi-Tran decoding signal reverses negative image 
on 28 to positive, and reverses one positive image on 2A to negative: 


PROGRAM 2A PROGRAM 26 


NEGATIVE 


POSITIVE POSITIVE POSITIVE 


@ RESULT channel 24 cancels out and viewer sees 28 
PROGRAM 2A , 


PROGRAM 2B 


POSITIV! NEGATIVE 


Pee, 


POSITIVE POSITIVE 


VIEWER SEES 


A completely different approach 
to “pay-TV” has been revealed to 
the FCC by Blonder-Tongue Labs., 
Newark, N. J. The system would 
double up the existing TV channels 
—in effect, create new channels— 
by sending two programs over each 
one. 

As shown at left, each program 
would consist of two signals—in 
one case two positives, allowing the 
picture to be seen, and in the other 
a positive and a negative, which 
would cancel each other. The latter 
would be the “pay” portion. When 
a viewer wished to see it, a coding 
signal, coming in over a telephone 
line, would switch the “pay” sig- 
nals to positive, and the “free” sig- 
nals to positive and negative, al- 
lowing the “pay” picture to be 
seen and canceling the “free” one. 
At the same time, this information 
would be transmitted back to the 
telephone exchange, and the toll 
added to the telephone bill. 

In addition to pay-TV, Blonder- 
Tongue believes that the system 
would be useful to the Armed 
Forces for transmitting secret in- 
formation, and would serve as an 
aid to educational telecasting. 


G. E. Honors Nation’s 150,000 Hams for Public Service 


Nominations are again open for General 
Electric’s annual Edison Amateur Award. 
Anyone may submit nominations on behalf 
of radio amateurs who have performed out- 
standing public service during 1957. Top 
award will be $500 and a trophy, with run- 
ners up getting plaques. 


Letters must include the amateur’s name, 
address, call letters, and full description of 
the public service. They must be post- 
marked not later than Jan. 3, 1958, and 
mailed to the Edison Award Committee, 
General Electric Co., Owensboro, Ky. All 
of the nation’s amateurs are eligible. 


Aircraft “Peeping Tom” Checks on Pilot’s Accuracy 


The Air Research and Development Com- 
mand has come up with a telemetry method 
which allows a ground observer to view the 
action in an airborne single-seat jet inter- 
ceptor—to “look over the pilot’s shoulder” 
as it were. 

For many years the only accurate method 
of evaluating a pilot’s performance was to 
have an instructor watch his actions from 
a second seat in the aircraft. When the 
picture on the student pilot’s radarscope 
is telemetered—by means of a series of 
high-frequency radio signals—it will be re- 
produced on a ground scope (see photo at 
right). The instructor will thus be able— 
through voice communication—to instruct 
the pilot from the ground. This telemetry 
method will also aid the instructor in meas- 
uring the pilot’s capabilities. 
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You Can Up-date 


Your 


Heathkit FM-3 


Tuners are basically temperamental—but a few simple 


modifications will serve to keep this one “‘on the nose” 


F YOU OWN an FM-3 tuner, you can 

now incorporate in it the design refine- 
ments of the FM-3A. A kit of parts for 
the purpose is available directly from the 
Heath Company, Benton Harbor, Mich. 
Designated as the C-FM-3, it contains 
numerous capacitors, resistors, a new front 
panel (with dial calibration), an additional 
pilot lamp and holder, a new dial drive 
system, and wire and hardware to com- 
plete the conversion. 

This kit will improve the performance of 
the FM-3 from several standpoints. The 
improved mechanical drive results in much 
easier tuning. Automatic gain cantrol ac- 
tion is made more effective by applying 
the control voltage to an additional i-f. 
amplifier stage. The edge-illuminated glass 
dial enhances the unit’s appearance. Parts 
are provided to stabilize drift, if this has 
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By DONALD L. STONER 


been a problem with your FM-3 tuner. 
And decoupling comporents will reduce re- 
generation and noise. P 

It is advisable to have the original FM-3 
construction manual at hand for reference 
as you work. It will facilitate the con- 
version. 

Reduce Drift and Hum. A new oscilla- 
tor trimmer capacitor is supplied as well 
as a temperature-compensating capacitor 
to solve your drift problem. If you have no 
such problem, skip this part of the con- 
versicn. Any change in a circuit which is 
working perfectly may tend to cause 
trouble rather than make for further im- 
provement. Drift characteristics may be 
considered normal if warm-up drift time 
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Apply a.g.c. voltage to one 
additional stage in the if. 
amplifier simply by clipping 
and moving one wire. This iy 2 
results in more effective au- 
tomatic gain control action, 
especially on strong stations. 


7 
a hah | 
It's a tight squeeze and a 
soldering gun comes in 
handy. Solder the trimmer 
capacitor securely to pre- 
vent mechanical instability. 
i 
7 
i 
7 
Be 


is ten minutes or less. The tuner should 
be perfectly stable after this period of 
time. 

If tunable hum has been a problem for 
you, it can be minimized by installing an 
rf. filter at the output of the power recti- 
fier. This consists of a 0.001-xfd., 1000- 
volt disc ceramic capacitor connected be- 
tween the rectifier cathode (pin 7) and 
ground. 

The final steps of the conversion consist 
of reorienting the large pulley, installing 
the new dial plate (a long black plate that 
provides a new background for the dial), 
installing a new dial drive shaft, and re- 
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The modifications are completed with 
the new parts shown in the photograph at 
left. But the only change in the external 
appearance af the unit is the edge-lit dial. 


stringing the dial with a new cord and a 
white pointer. 
Check Alignment. After completing the 


modifications, check the r.f. alignment. 
The only adjustment that might be in- 
correct is the oscillator frequency. With 
the dial set to the frequency of a known 
station, adjust the new oscillator trimmer 
until the station is received properly. The 
r.f. trimmer can be repeaked for maximum 
signal strength although it will not be off 
very far if your receiver was previously 
aligned. 

These simple but worthwhile changes 
should only take you an hourortwo. ~3 + 
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Mw !a MACHINE THAT COMPOSES MUSIC 


AES, oe = 


Actual tune composed on GENIAC 


COMPUTES, “REASONS” 
PLAYS GAMES 


GENIAC 


BUILD IT YOURSELF in a few hours! ELECTRIC BRAIN 


Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the 
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required .. . no wiring 
beyond your skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that 
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic 
logic, automation. etc. So simple to construct that even a twelve-year-old can make a machine that 
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the 
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never 
available before! 


OVER 400 COMPONENTS AND PARTS. Circuits operate en one flashlight battery, and the use of 
ingeniously designed parts makes building circuits one of the most fascinating things you've ever 
done! You set up problems in a variety of fields—and get your answers quicker than you can set 
them up! Play games with the machine—nim, tic-tac-toe, etc.—and pit your brain against its logic! 
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You 


actually see how computing and problem-solving is analyzed with algebraic solutions transferred 
directly into circuit diagrams. 


YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1957 Model GENIAC KIT contains: 
(1) a complete 200-page text, ‘Minds and Machines'’—a basic introduction to computers. (2) ‘How 
to Construct Electrical Brains At Home’'—a fully illustrated text book on basic computer design 
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A 
special booklet with full seale diagrams that you can tear out and place on your work bench for easy 
assembly. (4) Beginners’ Manual. Starting from scratch. the manual adds extra experiments, 


thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 
400 components and parts. 


So—mail the coupon for your GENIAC today! Your money back if not delighted! 
Some Firms and Institutions that have ordered GENIAC: K1—Only 


Allis-Chalmers Walter V. Clarke General Insurance Los Angeles 95 
Remington-Rand Associates Co. of America Public Schools 


International Barnard College Lafayette Radio Kansas State 


Business Rohr Aircraft Co. University 


Machines Westinghouse Albert Einstein Duke University 
Wheeldex Mfg. Co. Electric Medical College Coral Gables : 
Manuel Missionary _ Phillips Naval Research Bell Telephone (Add $1.00 W. of Miss. 
College Laboratories Laboratories Laboratories $2.00 Outside U. S.) 


1s your knowledge of these new technical fields rusty? Perhaps you never 
at had fime to study them but need to now. Write for free information about 
e our new, modern, low-cost? course. Work at your own speed at home. Check 


those that interest you. 


PHYSICS ELECTRONICS Acoustics Hi-Fi P4 
High School Physics Television P3A Nuclear Physics PS 
Part |—PIA Radio P3B Analog Computer C3 
Part 2—P1B Radar—Theoretical P3C] Digital Computer C2 
College Physics Radar—Practical P3C2 Memory Storage Cl 
Part I—P2A Musical Instruments P3D Construction of Robots PS7 
Part 2—P2B 
MATHEMATICS CHEMISTRY BIOLOGY PSYCHOLOGY 

O Trigonometry High School (0 High Schsol Normal PS! 

: Child PS2 
DO Algebra colege falHumani® ology Abnormal PS3 
O Solid Geometry ualitative 0 Zoology Mentai ygiene PS4 
uantitative Bot Aptitude Test PS5 
O Calculus Organic ( Botany Rapid Reading PSé 


1 Statistics Physical 0 Genetics Construction of Robots PS7 
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G.mxm for fun! 


Don't let a lack of experience keep you 
from enjoying the fun and savings of 
Do-it-yourself"’ kjt construction. The 
easy-to-follow diagrams that come with 
every Heathkit insure your success. Let 
our experience be your teacher—and 
you'll save one-half or more over the 
price of “built-up"’ equipment of equal 
quality. 


HEATH COMPANY 4 subsidiary of Daystrom, Inc. BENTON HARBOR 10, MICH. . 


RANGE EXTENDER 


A-9C 20-WATT AMPLIFIER 
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HEATHKIT "BASIC RANGE" 
HIGH FIDELITY SPEAKER SYSTEM KIT 


This amazing speaker system can fulfill your present 
needs and still provide for future expansion. Fine hi-fi 
performance the result of using high quality speakers 
in an enclosure especially designed for trem. Fea- 
tures two Jensen speakers to cover 50 to 12,000 CPS 
within + 5 db. Power rating is 25 watts, and impe- 
dance is 16 ohms. Enclosure constructed cf veneer- 
surfaced plywood, 4%” thick, and meas- Model $5-1 
ures 114%” H x 23” W x 11” D. Precut 
and predrilled for quick assembly. $3995 
Shpg. Wt. 30 Lbs. 2 


HEATHKIT RANGE EXTENDING 
HIGH FIDELITY SPEAKER SYSTEM KIT 


Designed especially for use with SS-1 "Basic’’ syse 
tem. Contains 15” woofer and compression-type super 
tweeter. Extends basic unit to 35—16,000 CPS, + 5.db. 
Impedance 16 ohms. Measures 29” H x 23” W x 1714” 
D, and is constructed of %” veneer- Model $S-18 


surfaced plywood. 
Shpg. Wt. 80 Ibs. $9995 


HEATHKIT A-9C HIGH FIDELITY 
AMPLIFIER KIT 


This model incorporates its own power supply and 
preamplifier. Plenty of power with full 20 watt rating. 
Four separate inputs, selected by panel-mounted 
switch, and separate bass and treble controls. Ideal 
for home or PA applications. Output trensformer 
tapped at 4, 8, 16 or 500 ohms. Response within 
1 db from 20 to 20,000 CPS. Model A-9C 


Shpg. Wt. 23 Ibs, $3550 


FM TUNER 


AM TUNER 


PREAMPLIFIER 
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HEATHKIT HIGH FIDELITY FM TUNER KIT 


Now you can have full-fidelity FM performance from 
88 to 108 me at reasonable cost. Features temperature- 
compensated oscillator—built in power  podel FM-3A 
supply, and beautiful cabinet. Compo- 

nents prealigned at factoryl 


Shpg. Wt. 8 Ibs. $25% 


{with cobinet) 
HEATHKIT BROADBAND AM TUNER KIT 


Tunes standard AM band from 550 to 1600 ke with fine 
sensitivity and broadband characteristics. Features 
include built-in power supply and low- Model BC-TA 
distortion detector. All RF circuits pre- 

aligned for simplified construction. 


Shpg. Wt. 8 lbs. $2595 


(with cobinet) 


HEATHKIT “MASTER CONTROL" 
HI-Fl PREAMPLIFIER KIT 


Providas extra amplification, selection of inputs, vol- 
ume énd tone controls, and turnover and rolloff 
controls, for Wiltiamson-type amplifiers. Model WA-P2 
Beautiful satin-gold enamel cabinet. De- 
rives operating power from amplifier. $1975 
Shpg. Wt. 7 lbs. = 
(with cabinet) 


HEATHKIT 25-WATT HIGH FIDELITY 
AMPLIFIER KIT 


Outstanding 25-watt Williamson-type amplifier em- 
ploys KT66 tubes and Peerless output transformer, 
tapped at 4, 8, and 16 ohms. A fine amplifier for the 
“deluxe'' system. WA-P2 preamplifier model w-5M 
required for operation. Express only. 


Shpg. Wt. 31 Ibs. $5975 


HEATHKITS 


World’s finest 
electronic equipment 
in kit form... 
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Choose your own “‘Do-it-yourself”’ project 


from the world’s largest kit manufacturer 


; Now you can have radio 
HEATH COMPANY 


wherever you go — 


~~ 


A subsidiary of Daystrom, Inc. with the portable 
dl 
BENTON HARBOR 10, MICHIGAN that plays anywhere! 
HEATHKIT 


TRANSISTOR PORTABLE RADIO KIT 


A new concept in radio reception! Now you can 
forget about external electrical connections and 
have fine radio performance anywherel Low-drain 
circuit using regular flashlight cells makes battery 
operation cheaper than power-line operation of 
table model sets. Tunes 550 to 1600 ke and features 
a 4” x 6” speaker for “big-set"’ tone, six Texas Instru- 
ment transistors for fine sensitivity and selectivity, 
built-in rod-type antenna, and unbreakable molded 
plastic cabinet in “Holiday" gray. 

Measures 9” Lx8"Hx3%"D. Appear- Model XR-1 
ance and performance are unmatched 


i ice | ‘ ild! 2 $ 95 
TRANSISTOR ee evel. Easy to build! Shpg 34 & 


PORTABLE RADIO (with cabinet less batteries} 


HEATHKIT BROADCAST BAND 
RADIO KIT 


Covers 550 to 1600 ke with good sensitivity and 
selectivity. Has 5%” PM speaker for good tone 
quality. Features transformer power 
supply and built-in antenna. Signal Model BR-2 
generator recommended for align- 
ment, Cabinet, as shown, available $1895 
separately. Shpg. Wt. 10 Ibs. 

(less cabinet) 


‘HEATHKIT CRYSTAL RADIO KIT 


Features a sealed germanium diode to eliminate 
critical “cats whisker'' adjustment. Employs two 
tuning condensers for good selectivity, 

and covers the broadcast band from Model CR-1 
540 to 1600 kc. Requires no external 

Power. Kit price includes headphones. $795 
Shpg. Wt. 3lbs. 


HEATHKIT ENLARGER TIMER KIT 


The dial of this handy timer covers 0 to one minute 
Calibrated in five-second gradations, so that the 
timing cycle of a photographic enlarger can be 
electronically controlled. Built-in relay handles up 
to 350 watts, and enlarger merely plugs-into recep- 
tacle of front panel. Also provision for 

plugging in safe-light. An easy-to-build —— 
device that makes a fine addition to $]]}5° 
any dark room. Shpg. Wt 3 Ibs. ° 


ENLARGER TIMER 
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HEATHKIT FUEL VAPOR DETECTOR KIT 


The FD-1 is a safety device to detect fuel vapor in the 
engine compartment or other sections of your boat. 
The detector unit mounts in the area to be checked, 
and the indicating meter and controls mount on the 
control panel. Will operate intermittently or contin- 
uously, and indicates dangers of fire or explosion to 
protect your boat and ifs passengers. «op ¢.1.4 
Models FD-1-6 (6 volts DC) and FD-1-12 7 : 


(12 volts DC) operate from boat batteries. Vegi 0-112 

Kit even includes spare detector unit. $3525 

Shpg. Wt. 4 Ibs. id 
each 


HEATHKIT RF POWER METER KIT 


This hancy device measures the RF field in the 
vicinity of a transmitter, whether it be marine, mobile, 
fixed, etc. Requires no electricity, nor direct connec- 
tion to the transmitter. Provides a continuing indica- 
tion of transmitter operation. Merely place it in 
proximity to the transmitter antenna and it will pro- 
duce a reading on its 200 ua panel meter 
when the transmitter is in use. Opetates 
with any transmitter between 100 ke and 
250 me, Includes a sensitivity control for 
meter. Shpg. Wt. 2 Ibs. 


Model PM-1 


$1495 


HEATHKIT TRANSISTOR 
RADIO DIRECTION-FINDER KIT 


The Heathkit Transistor Radio Direction-Finder model 
DF-1 is a self-contained, self-powered, 6-transistor 
super heterodyne broadcast radio receiver incorpo- 
rating a directional loop antenna, indicating meter, 
and integral speaker. It is designed to serve primarily 
as an aid to navigation when out of sight of familiar 
landmarks. It can be used not only aboard yachts, 
fishing craft, tugs, and other vessels which navigate 
either out of sight of land or at night, but also for the 
hunter, hiker, camper, fisherman, aviator, etc. It is 
powered by a 9-volt battery. (A spare battery is also 
included with the kit.) The frequency range covers the 
broadcast band from 540 to 1600 kc and will double as 
a portable radio. A directional high-O ferrite antenna 
is incorporated which is rotated from the front panel 
to obtain a fix on a station and a 1 ma meter serves as 
the null and tuning indicator. The controls consist of: 
tuning, volume and power (en-off), sensitivity, head- 
ing indicator (compass rose) and bearing indicator 
(antenna index). Overall dimensions are 
1%" W x 5%" Hx 5%” D. Supplied with Model DF-A 
slip-in-place mounting brackets, which 

allow easy removal from ship bulkheads 


$4995 
or other similar places. Shpg. Wt. 4 Ibs. 
pias HOO: WUT AIRS oe airebicatiae 
November 15) 


NEW! Heathkits for the boating enthusiast 


POWER METER 
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AVAILABLE AFTER 
NOVEMBER 15 
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RADIO DIRECTION-FINDER 
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DX-20 TRANSMITTER 


HEATHKIT DX-20 CW TRANSMITTER KIT 


This Heathkit straight-CW transmitter is one of the 
most efficient rigs available today. It is ideal for the 
novice, and even for the advanced-class CW operaior. 
It employs a GDQ6A tube in the 50-watt final amplifier 
circuit, a 6CL6 oscillator and a 5U4GB rectifier, Single- 
knob band switching covers 80, 40, 20, 15, 11, and 10 
meters. The DX-20 is designed for crystal excitation, 
but may be excited by an external VFO. Pi network out- 
put circuit is employed to. match antenna Model DX-20 
impedances between 50 and 1000 ohms. 

Shpg. Wt. 18 Ibs. $35 95 


HEATHKIT GRID DIP METER KIT 


An instrument of many uses for the ham, experimenter, 
or service technician. Useful in locating Parasitics, 
neutralizing, determining resonant frequencies, etc. 
Covers 2 mce'to 250 me with prewound coils. Use to 
beat against unknown {requencies, or as Model GD-18 
absorption-type wave meter. 


Shpg. Wt. 4 Ibs. $19 95 


HEATHKIT RF SIGNAL GENERATOR KIT 


Produces rf signals from 160 kc to 110 mc on funda- 
mentals on five bands, and covers 110 mc to 220 mc on 
calibrated harmonics. Output may be pure rf, rf modu- 
lated at 400 CPS, or audio at 400 CPS. Prealigned coils 
eliminate the ‘need for calibration after Model SG-8 


completion. 
Shpg. Wt. 8 Ibs, $1950 


HEATHKIT HANDITESTER KIT 

Medsures AC or DC voltage at O—10, 30, 300, 1000 and 
5000 volts. Direct current ranges are 0-10 ma and 0-100 
ma, Ohmmeter ranges are 0-3000 and 0-300,000 ohms. 
Sensitivity is 1000 ohms/volt. Features small size and 
rugged construction in sleek black bake- Model M-1 


lite case. 
Shpg. Wt. 3 Ibs. $1450 


HANDITESTER 
GRID DIP METER 


HEATHKIT ETCHED-CIRCUIT VTVM KIT 


Sensitivity and reliability are combined in the V-7A. It 
features 1% precision resistors, large 4%" panel meter, 
and etched circuit board. AC (RMS) and DC voltage 
ranges are O—1.5, 5, 15, 50, 150, 500, and 1500. Peak-to- 
peak AC ranges are 0—4, 14, 40, 140, 400, 1400 and 
4000 volts. X1, X10, X100, X10k, X100k, and Model Y-7A 


X1 megohm. 
Shpg. Wt. 7 Ibs. $9450 


HEATHAIT ALL-BAND RADIO ‘KIT 


This receiver covers 550 kc to 30 mc in four bands, and 
is ideal for the short wave lisfener or beginning ama- 
teur. It provides good sensitivity and selectivity, com- 
bined with good image projection. Amateur bands 
clearly marked on the illuminated dial scale. Employs 
transformer-type power supply—electrical band spread 
—antenna trimmer—separate rf and af gain controls— 
noise limiter and headphone jack. Built-in BFO for CW 
reception. Cabinet, as shown, available Model AR-3 


separately. 
Shpg. Wt. 12 Ibs. $2995 


(less cabinet) 


HEATHKIT “GENERAL PURPOSE'' 
5” OSCILLOSCOPE KIT 


This oscilloscope sells for less than the previous model, 
yet incorporates features for improved performance. 
The OM-2 provides wider vertical frequency response, 
extended sweep generator coverage, and increased 
stability. Vertical channel is essentially flat to over 1 mc. 
Sweep generator functions from 20 CPS to over 150 kc. 
Amplifiers are push-pull, and modern etched circuits 
are employed in critical parts of the design, A 5BP1 
cathode ray tube is used. The scope features external 
or internal sweep and sync, 1-volt peak-to-peak refer- 
ence voltage, three-posiiion step attenu- Model OM-2 
ated input, and many other “extras.” 


Shpg. Wt. 21 Ibs, $4950 
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ALL-BAND RADIO 


“GENERAL-PURPOSE”’ SCOPE 


VACUUM TUBE VOLTMETER HEATHKITS 


World's finest 
electronic equipment 
Write today for this FREE in kit form... 
CATALOG listing more than 100 
“'do-it-yourself"' ‘kits. 


FREE 1958 CATALOG 


HOW TO ORDER... 

Just identify the kit you desire 

by its model number and send check or 

money order to address below. Don't hesitate 

Pioneer in to ask about HEATH TIME 

“‘do-it-yourself”’ PAYMENT PLAN, 
electronics 


 heuslanetguiemelonstemnlaententemtand See eee ee a ee ee ee ee ee me ee ee te nec ny 


! | 
| ORDER COMPANY A subsidiary of Daystrom, Inc. 
| BLANK Benton Harbor 10, Mich. l 
| SHIP VIA t 
H Name : CO Parcel Post 
Express. 
Address___. — a cc re { 
reig 

! ! 
i City. = Zone. State — () Best Way 
ly Spe — | 
| Quantity | Hem Medel No. ! 
1 | — ! 
t | I 
i — | 
| 
| | 
I a | 
| (OD SEND FREE Heathkit Catalog I 
i — 

| Enclosed find [[] check (J money order press agency at time of delivery. On parcel POSTAGE H 
 far$ Pléoss’ ship. €.0.D; we orders include postage for weight 1 
{ shown, Orders from APO’s must include. I 
I pastage enclosed for _____. Ibs. On ex- full remittance. NOTE: All prices are sub- TOTAL i 
i press orders do not include transportation ject to change without notice and are i 
i charges—they will be collected by the ex- F.O.8. Benton Harbor, Mich. A 


r 
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PRECISTON | 


.-. Manufacturers of fine electronic 
test instruments for over 25 years 


eee { 


INTRODUCES 


PIAJCIO} 


quality test instruments 
in KIT FORM 


For the first time —a line 
of test instrument kits 
engineered and produced 
under the auspices of a 


Model V-70 


major test equipment 
PiaTTAC Tose % Vacuum Tube 
ty Voltmeter Kit 


and conveniently 
available directly 
from your own 
local electronic 
Parts distributor. 


PRECISIONS's 25 
years of experience 
is your assurance of 
PACO’s superior 
quality, styling, 
performance 

and value. 


COMING SOON... 
Model G-30 
RF Signal Generator 


Mode! Z-80 
Audio-RF Signal Tracer 


Model M-40 
High Sensitivity V-O-M 


Net Price: $31.50 


Model B-10 
Battery Eliminator Kit 
Net Price: $41.95 


Model S-50 
5" Oscilloscope Kit 
Net Price: $47.50 


: eee 
Model T-60 
Tube Checker Kit 
Net Price: $36.75 


Model C-20 
Resistance—Capacity- 
Ratio Bridge Kit 

Net Price: $20.95 


Available and on display at leading electronic 
parts distributors, Write for descriptive bulletin. 


[PJA|Cyo} ELECTRONICS CO., ING. 


70-31 B4th Street, Glendale 27,L.1., N.Y. 


A Division of 
PRECISION Apparatus Company, Inc. 


Export: 458 Broadway, New York 13, New York 
In Canada: Atlas Radio Corp., Ltd., Toronto 10, Ontario 
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rOoLs of 


oe and 


GADGETS 


COLOR-TV ACCESSORY 

Checking color-TV sets in the past ne- 
cessitated turning down each color control 
separately, making the adjustments, then 
turning up each color for the proper level 
of hue and saturation. Or the control grid 
wires on the cathode-ray tube socket had 
to be disconnected or shorted to the chas- 
Sis to make the adjustment. Now, with 


rege 


the PC-120 convergence and purity 
checker, the socket is simply removed 
from the color tube and the checker 
plugged in. By flipping one of three 
switches, any of the colors may be 
switched on or off. (Vidaire Electronics 
Mfg. Corp., Baldwin, N. Y.) 


“ELECTRIDUCT” 
Serious accidents in homes, offices, and 
workshops caused by tripping on electrical 
wiring, small hoses, metal tubing, ete., can 


be eliminated by using this new noiseless 
| rubber duct. It is stumble-proof and un- 
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NOTHING BUT RED HOT BARGAINS! 


Just compore prices ond quolity! All fresh, perfect, toctory-sealed merchan- 
dise. No “seconds”, no surplus. Sent postoge-poid. Simple to order . 
circle number in the coupon and mail. Note FREE introductory gift for you! 


MOST POPULAR 


TRANSISTOR 
TRANSFORMERS 


Specifically designed for transistor appli- 
cations. Very small... 14” x 34” x 76” 
Comes with instructions. Worth $4.00! 
A Primary 10.000 ohm Secondary 4-8 of 16 
Secondary 4-8 or 16 ohm 
E Primary 500 ohm 


ohm 
B Primary 50 ohm Secondary 4-8 or 16 
Secondary 4-8 or 16 ohm 
ohm F Primary 10,000 ohm 
© Primary 1,000 ohm Secondary 200 ohm 
Secondary 4-8 or 16 G Primary 2,600 om 
ohm Seeondary 4-8 or 16 
D Primary 4,000 ohm ohm 


No.1 Each ° 2.19 


HIGH IMPEDANCE CRYSTAL 
LAPEL MICROPHONE 


Measures only 15” 
In diameter, weighs 
less than 1 02. Pere 
fect for public-ad- 
dress, for recording, 
etc, Can be used for 
earphone, Polished 
chrome case: 5 foot 
shielded cable. Re- 
sponse: 50 to 5,000 
cps. Output level: 


db. 
tach 1.95 


PLATED 
HAND MICROPHONE 


Rod type small and light crys- 
tal mike; easily removed from 4 
stand for use in the hand. 

Response: 150 to 8,000 cps. 
Sensitivity - 55 db. Built-in 
ON-OFF switch. W/o stand. 


No.3 Reg. $15.00 Each®3.69 


—— 7 = 


CRYSTAL PICKUP 


Offers improved quality in any record 
player. Uses a light-weight turnover type 
cartridge. Supplied with 1 mil. and 3 mil. 
osmium type needles. The output is well 
over 1 v., with frequency response from 


50 to 12,000 cps. 
No.4 Reg. $11.25 Each *21aD 
MAGNIFICENT NEW VISCOUS-DAMPED 


12” TRANSCRIPTION TONE ARM 


Finest professional transcription tone arm with “floating 
Arm is supported at a single point by a jewel 
bearing; thus there is almost no friction. Automatic 
fluid control. Perfect record tracking and cannot dam- 
age records by dropping. Accommodates all popular 
cartridges and permits instant plug-in cartridge change. 
In gray hammertone finish. Comes complete with arm 


Each $13.95 


action’. 


rest. 
No. 5 Regular $49.95 


Cartridge prices below include Tone Arm: 
Fairchild 225A Dlamond Micro Croove $49.4 


45 
GFE. 4G-052 $31.28—GE 1G-UG1 $29.48—-GE 4G-050 


$20.90-—-GE 46-041 $18.20 


Pickering Flux Valve 370-1S $29.80—370-1D $41.80 


350.DS $53.95—-350-SO $35.95 
Goldring 500SS $21.85—200SD $35.35 
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ELECTRONIC EQUIPMENT DISTRIBUTORS, INC. 
3686 El Cajon Bivd., San Diego 4, Cal. 


SLIM DYNAMIC 
MICROPHONE 


¢ IMPEDANCE: 50,000 
and 600 ohms 

e FREQUENCY RESPONSE: 

70 to 12,000 cps 


. . just 


POCKET-METER 


Volts-Ohms-Mills 
Big 3 Inch Meter 


Ranges: AC & DC Use it as a hand or stand 
volts: 0-10-50-250~-500- mike; instantly detach- 
2500. DC ma: 0-5-50- able, Built-tn ON-OFF 
500. Ohms: 0-10,000- switch. Swivel bracket fits 


all standard $%”-27 thread 
floor or desk stands. Can 
be adjusted to any position horizontal to 
vertical. Polar pattern {fs omni directional. 
Case finished in black and satin-chrome, 
Really ruggedly built. Overall size: 8” x 


114”, With 5 foot cable. 
No.9 Reg. $24.95 Each ° 8.95 


DOUBLE-CARTRIDGE 
CRYSTAL MICROPHONE 


Fully non-directional for 
PA, recording or communi- 
cations. Can be tilted to- 
ward speaker for directional 


1 meg, Plus 2 ranges 
for db. Uses 1% _pre- 
cision resistors. Beau- 
tiful grey finish. Size 
434” x 314” x 119”. 
Complete with test 
leads, 


STUDENT AND AMATEUR 


MULTI-TESTER 


Handsome _ black 
cabinet; features 
rotary awitch sys- 
tem with low con- 


. effect. Uses two crystal 
fidgety units. Freq. range 40 to 
250-500-1,000 (2,- B,000 cps. Sensitivity is 


minus 54 db. Black painted 


000 ohm/V). DC body with punched basket, 


current: 500UA = : 

25MA, 500MA. Re- Tal plated prultties Caroma NAS ft. 
sistance:  10,000- Cs . $ 
100,000-1 meg. No.10 Reg. $28.70 Each°6.95 


DB: minus 20 to 
pius 22, plus 20 
to 36. An ex- 


SPECIAL DELUXE 


remel t 

instrument, size a REAR DECK AUTO KIT 
314” x §-6/16" x s 

1-9/16”. Complete S> 


with test leads. 
No.7 Reg.$19.95 Each? 1.95 


TECHNICIAN AND SERVICEMAN 


CIRCUIT TESTER 


Features rotary 
switch with sll- 
ver contact 
points. Very 
sensitive. AC & 
DC volts: 10-50- 
250-500-1,000 
(20,000 ohm /V). 
pc current; 
50UA, 2.5MA, 
25MA, 250MA. 
Resistance: SK 
ohms, 50K chms, 
500K ohms, 5M 
| ohms. DB: min- 
us 20 to plus 5, 


Here's everything you need for installing 
a rear seat speaker in your car, (a) Grill 
goes with any style (b) Switch Kit (c) 
6” x 9” RCA-made PM auto speaker with 
Alnico 5 magnet (d) all hardware, Com- 


plete instructions. 
No.11 Reg. $8.95 each °4.19 


HIGH QUALITY DOUBLE 


HEAD SET 


Fully adjustable phones, 
with 2,000 ohm imped- 
ance, extra large mag- 


plus 5 to plus net. Bakelite caps, re- 
22. Size: 41%” movable: spring steel 
x 614" x (235%, headband. Very light 
Handsome black weight—only 414 oz, 
= cabinet. Com- Comes with flexible, 
= plete with test braid-covered 3! foot 
Reg. $30.70 leads. cord. A special! 


No.8 rach ° 13.95 No.12 Reg. $3.60 tach? L.69 
with order of $5.00 or more, high-impedance 


FREE crystal earphone, 3 ft. cord, standard plug. om 
Flesh-colored. Lists at $1.95 but yours free! 3 
Soe 


ELECTRONIC EQUIPMENT DISTRIBUTORS, Dept. PE-12 a 


3686 El Cajon Bivd., San Diego 4, California 


Please rush me postpaid the equipment whose numbers Ihave circled 
below. If 1 am not more than satisfied, I may return the material for 
full refund. 

I enclose S$......----+-++- 


Circle the numbers you_want below; write details on Transistor Trans- 
formers atk) Phono Cartridges on a séparate sheet 


a | 
I 

1 

G Check | 

i 

‘' 2@SFMi 5s 6 FF FS HNO 1 12 
I 

I 

B 

& 


in full payment GO M.O. 


G Check here if 
order is $5.00 or 
more and get FREE 
worth 


Name... ccc cscs ccc ems sesesecceessccceeerens nace 


earphone 
$1.95! 


Addrass....cccsceceesecscccssooee RE8 5.6 ices ee 5H 


City, Zone, State..... Sa poouD dag 
m= eee ee ee ee ee SS oe ee 


DO YOU 
HAVE the 


Pa 

for EASY LISTENING? 
NOW YOU CAN HAVE EASY 
LISTENING at a LOW COST 


Easy listening — velvet smooth 
response over the entire audio 
range—that’s what you get in 
a new Utah Unidrive Coaxial 
High Fidelity Reproducer. 
Engineered for exceptionally 
fine frequency extension of both 
the bass and extremely high 
registers—a Unidrive will give 
you unsurpassed tonal quality 
—with minimum distortion—a 
velvet smoothness that is a rev- 
elation and a real pleasure to 
hear. 

The Utah Unidrives are unique 
in design and assembly tech- 
nique. A single, high efficiency 
magnet drives two perfectly 
matched and balanced high and 
low frequency cones with 
mechanical crossover, to achieve 
an efficiency heretofore unat- 
tainable in conventional designs. 
A newly developed skiver roll 
cone treatment immeasurably 
Increases speaker lifetime. 


See and heor the new Utoh Uni- 
drives ot your deolers today. Avoail- 

* able in six models ond five sizes— 
6 X 9", two 8”, two 12” ond 15", 
Storting otf the unbelievably low 
price of only $15.95, 


RADIO PRODUCTS 


CORPORATION 


HUNTINGTON, INDIANA 
Expt. Dept. Fidevox International, Chi., Il, 
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| VOM to an ac. | 


| ing current 


obstructive. Heavy equipment on casters 
rolls over it easily. 

Electriduct comes in two forms: a com- 
plete electrical extension cord, wired for 
heavy duty, with wall plug and cord on 
one end and a duplex outlet on the other, 
available in various lengths; and ducts, 
outlets, and fittings available separately 
for special outlet arrangements. (Jdeas, 
| Inc., 615 South 2nd, Laramie, Wyo.) 


“WELCOME LIGHT” 

Eighty red and green flashes a minute 
are produced by this colorful flashing 
beacon which me 
will guide and ~ 
welcome! 
guests. It can ” 
be hung any- | 
where. Four 


| multi-color 
lai, 


lenses continu- 
ously revolve 
inside a green 
weatherproof 
lantern with 
gold anodized 
interior. Ten : " F 
inches high and ~  *#nnascossco 

six inches in diameter, it comes complete 
| with hanging bracket and ready to operate. 
Price, $29.88, prepaid. (Trippe Mfg. Com- 
pany, 133 N. Jefferson, Chicago 6, Ill.) 


CLAMP-ON AMMETER 
Designed to plug into any Triplett Model 
310 miniature VOM, the Model 10 adapter 
converts the 


clamp-on am- 4g 
meter for meas- # 
uring ac. am- | 
peres. without 
cutting or open- 


carrying wires. 
The split trans- 
former yoke 
opens to fit 
around a single 
conductor or 
busbar when a 
lever at the 
side is pressed, 
and direct read- 
ings of a.c. am- 
peres from 6 
to 300 in six 
steps can be made. Price is $14.50 net. 

The Model 10 can be used without the 
Model 310 by means of a No. 311 lead at- 
tachment ($1.90 net). A complete package, 
known as Model 100, is available which 


consists of the Model 310 VOM, Model 10 
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Make Your Career COMMUNICATIONS ELECTRONICS 
| through GRANTHAM SCHOOLS ... 


PROVEN QUICK TRAINING METHODS 


Correspondence training or resident Day and 
Evening classes are held in Hollywood, Cali- 
fornia and Washington D.C. by Grantham 
Schools...one of the outstanding electronic 
training schools for F.C.C. examinations. Proven 
... Quick Training Methods... insure students 
: a successful course of study in training for a 
position in America’s fastest growing industry 
... Communications Electronics .. . Twelve 
weeks of carefully planned courses enable the 
beginner to take the Federal Communications 
Commission examination for a lst Class com- 
mercial (not amateur) license. Ownership of 
this valuable ticket will provide opportunities 
for higher pay and more interesting employ- 
ment in Radio-TV Electronics or in the Com- 
mercial Electronics field. 


MAIL OR CLASSROOM STUDIES 


To better serve our many students and prospec- 
tive new students throughout America, Grant- 
ham Schools of Electronics maintains two 
complete schools for CORRESPONDENCE or 
RESIDENT courses... Hollywood, California 


; : ae F.C.C.-TYPE EXAMS 
and Washington D.C. No previous training 
is required. All courses begin with basic Throughout the Grantham Schools courses 


fundamentals. Federal Communications Commission type 
tests are used to familiarize students for the 
actual F.C.C. examination. 


WAAAY 


x 


CUR GUARANTEE FOR YOUR FUTURE 


If you should fail the F.C.C. examination 
upon completion of our course, WE GUAR- 
ANTEE to give YOU additional training at 
NO EXTRA COST. Read full details in our 
free booklet... become a part of America’s 
future in Communications Electronics. 


we 


Hered Proof... . MAIL TO SCHOOL NEAREST YOU 


that Grantham Students prepare for FCC ex- 
aminations in a minimum of time. Here is a 
list of a few of our recent graduates, the class 
of license they got, and how long it teok them: 


{mail in envelope or past2 on postal card) 


GRANTHAM SCHOOLS, DESK 73-1 


1505 N. Western Ave. OR 821 19th Street N.W. 


picense aes Holly vood 27, Calif. Washington 6, D:C. 


B. A. Willms, 1401 €. Murlel, Orlando, Fia. Ist W 

Oavid Seigler, 216 Dowling, Walterboro, S. C. 1s! 10 Please send me your free booklet, telling how I can 
W. D. Mains, 6332.5. Paramount, Rivera, Calif. Ist 2 gerne conpeiere iG: Neen de ea 
Paul Schuett, 1314 20th Ave., Longview, Wn. Ist 10 Serene Unset Pane aes 
Robert Todd, 216 West End Ave., Cambridge, Md. Ist 3 

Dan Bréece, Station KOVE, Lander, Wyo. Ist 12 Name— Age 
Joe C. Davis, Station WABO, Waynesboro, Miss. Ist inl Midvoxs 

Paul Chuckray, 6874 Weber Rd., Affton Mo. Ist YW . 

W. Reynolds, 238'/2 Washington Blyd., Yenice, Calif. Ist 12 City Statk > 


I am interested in: 
© Home Study ( Resident Classes 


IAT AADATAAVATAAUATAUAUATA 
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IF THIS MAN 
IS ON YOUR 
CHRISTMAS LIST— 


A subscription to Popu- 
LAR ELECTRONICS will 
make a perfect gift for 
him, and every other elec- 
tronics hobbyist, experi- 
menter or inventor. 


For each month, PopuLaR 
ELECTRONICS offers clearly written, 
fully illustrated features on building and 
assembling scores of useful projects, reports 
on exciting, new electronic miracles which are 
changing our way of life. There is no more 
thoughtful Christmas gift, or flattering one, 
than a subscription to PoPpULAR ELECTRONICS, 
the world’s only magazine for hobbyists and 
experimenters. Each of your gift subscriptions 
will be announced by an attractive card, in- 
scribed with your name. And what’s more, 
you can enter or extend your own subscription 
to PopuLaR ELecTRoNics at these special 
Christmas gift subscription rates, too! 


First f-year gift subscription.................... $4 


Each additional |-year gift subscription........... $3 | 


Use the postage-paid envelope facing 
page 82 for your own and gift subscrip- “; 
tions, List additional gift orders on an aes) 
extra sheet of paper. = 
WRAP UP YOUR CHRISTMAS GIVING NOW! 
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clamp-on adapter, No. 311 leads and a Mod- 


| el 101 line separator. Price, $61.90, includ- 


ing a handy durable carrying case. (Triplett 
Electrical Instrument Co., Bluffton, Ohio.) 


TUBE CHECKER KIT 
A new tube checker in kit form, the 
Paco Model T-60 features a _ free-point 
selector system, an extra-large 5” acrylic- 
cased meter, an illuminated, high-speed, 


brass-geared, 3-column roll chart, ripple- 
finished steel cabinet, and two-color panel 
with contrasting knobs. It tests all new 
AM-FM-TV tubes, including series-string 
types. Dimensions are 1034"”x154%4"x 4%". 
Net price, $36.75; matching removable 
cover extra at $3.95. (Paco Electronics 
Company, Inc., 70-31 84th St., Glendale 27, 
Eat. 4Ns 


INTERCHANGEABLE-SGALE METERS 
Coverage of more than 100 voltage and 
current a.c. and d.c. ranges is possible with 
six custom meters by means of interchange- 
able scale faces and shunting and multiplier 


resistors. The rectangular meters come in 
a sturdy plastic case in 214”, 3%)" and 4%” 
sizes, and feature d’Arsonval moving coil 
design, fatigue-tested springs, and stress- 
released assembled units, within 2% accu- 
racy. Basic meter movements, plus scale 


POPULAR ELECTRONICS 


model S-38D $49.95 


Wonderful starting point for 
the new amateur or short-wave 
listener. Same meticulous 
engineering found in all 
Hallicrafters equipment—at 
down toearth prices. Coverage: 
Standard broadcast from 540- 
1650 kc. plus 3 short wave 
bands from 1650 kc. to 32 Mc. 


model S-53A $89.95 


Has easy-read overseas dial 
with international stations 
indicated. Electrical band- 
spread and logging scale. Com- 
plete with 5 in. speaker, head- 
phone jacks plus phono-jack. 
Two stages of i.f. Coverage: 
standard broadcast from 540- 
1630 kc. plus four SW bands 
over 2.5—31 and 48—54.5 Mc. 


model 8-85, S-86 $119.95 


A superb receiver that pulls 
them in on 10, 11, 15, 20, 40 
and 80 meter amateur bands. 
Over 1000° calibrated band- 
spread gives better selectivity 
on large easy-to-read dial. 
Features separate tuning con- 
denser and built-in PM 5” 
speaker. Coverage: Broadcast 
band 540-1680 kc. plus three 
S/W bands 1680 kc—34 Mc. 
S-85 AC, S-86 AC-DC. 


model 8-94, S-95 $59.95 


Advanced models that bring in 
emergency radio, police and 
fire calls. Newly engineered 
FM chassis provides low fre- 
quency drift and low noise 
figure. Modern styling with 
simplified control gives easy 
operating. Coverage: S-94—30 
to 50 Mc; S-95— 152 to 173 Mc. 


# 


ee ay 


‘ 


model SX-99 $149.95 


The best at its price with all 
features demanded by DX 
enthusiast. Has ‘‘S’’ meter, 
separate bandspread tuning 
condenser, crystal filter and 
antenna trimmer. Easy-read 
dial has over 1000° calibrated 
bandspread through 10, 11, 15, 
20, 40, and 80 meter amateur 
bands. Coverage: standard 
broadcast 540-1680 kc. plus 
three Short-Wave bands 1680 
ke-34 Mc. 


model S-102, S-106 $59.95 


The only inexpensive complete 
receivers for 2 and 6 meter 
bands. New models with all of 
Hallicrafters famous engineer- 
ing. Have 7 tubes with recti- 
fiers, built-in 5” PM speaker, 
low frequency drift, compact 
bandspread design, phone 
jacks. Coverage: S-102—143 to 
149 Mc, in 2 meter band; S-106 
—49 to 55 Mc. in 6 meter band. 


model SX-104, SX-105 
$89.95 


Two new high frequency. crystal 
controlled/tunable receivers at 
low cost. First time available 
on single band receiver. Ideal 
for monitoring government 
marine, fire, police and other 
emergency frequencies. Cover- 
age: SX-104—30 to 50 Mc.; 
SX-105—152 to 173 Mc. 


THE NEW ONE 
THAT’S ON THE 


DRAWING BOARD 
TODAY! 


Available with convenient 
terms fram your 
Radio Parts Distributor 


o 2 : ee: 
a i C r a t @ r & where the best ideas in communications 
j Export Sales: International Operations, 
are bor n i Raytheon Maiiatiaring Co“ Webthien, Mittin oli 
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faces and multiplier and shunting resistors, 
are available through local electronic parts 
distributors. (Precise Development Corp., 
Oceanside, N. Y.) 


“ Most Popular 


NOVICE TRANSMITTER IN THE COUNTRY! 


From ‘‘the Wortd’s Largest Distributor of Amateur Radio Eqpt!"’ 


Clabe Ciel 90 


A completely bandswitching, 90 
watt transmitter for 10-160M. 


Here's a compact, 8x14x8", 
sturdy rig with well-filtered, 
built-in power supply.  Pi- 
network matches most anten- 


dust 


nas from 52-600 ohms. Modi- RAE 
fied grid-block keying is 

employed for maximum safety. $ 47 

Has provisions for VFO input per mo. 
and operation. Kit form in- 

cludes complete manual and all Net: $67.50 
tubes and parts. Meter and Kit: $54.95 


eabinet carefully shielded for 
reduction of unwanted TVI. 


AND WRL’S TRIED AND TESTED... 


=» Clabe Scout 680 


65 watts CW; 50 watts on 
fone, plate modulated. 


A compact, self - contained, 
bandswitching transmitter for 
operation of the 6 through 80 
meter bands, with built-in 
power supply. High level mo- 
dulation is maintained. TVI- 


Net: $109.95 
Kit: $89.95 
$21.00 Down 


$ 91 suppressed cabinet. Pi-network 
output on 10-80M ; link-coupled 

per mo. on 6M, matching into low im- 
pedance beams, New type, 

shielded meter. Globe Scout 


66 is identical, except band- 
switching 10-160M. Size: 
8x14x8", 


PRINTED CIRCUIT SCREEN MODULATOR 


Designed to permit radio-telephone pperation with the 
Chief and similar CW Xmttrs. Seft contained. Kit: 
$13.95. 


FREE 1958 CATALOG! 


New 200 page catalog with 
hundreds of illustrations of 
over 15,000 quality items 
from the nation’s leading 
manufacturers. Everything 
for the ham, hi-fi enthusi- 
ast, experimenter and serv- 
iceman. Send for your copy 
today! 


P2222 2 es see Se 2 
OO Free Catalog! Info on G Chief OG Scout \ 
INE IG Eocene ys aren nei aietianarscn cape neeneconet i 
PAGE OBS! iesccccarssscsss sete ouesevices itten eee teense tracert ieee eseete rate oe | 


City & State: 


“CUSHION-GRIP® SCREWDRIVERS 

These screwdrivers will never hurt your 
hand, according to the manufacturer, no 
matter how 
hard you grip 
them. The re- 
silient ‘“Cush- 
ion Grip’’— 
made of neo- 
prene rubber 
permanently 
bonded toa 
tough Amber- 
lite handle— 
is unaffected 
by water, oil 
and gasoline, 
and will not 
slip. Torque is 
50% greater 2 
than that of ordinary plastic or wood- 
handled screwdrivers. 

“Cushion-Grip” screwdrivers are availa- 
ble in four styles and in 16 sizes from 3” to 
12”, List prices range from $1.00 to $2.70 
each. (Bridgeport Hardware Manufactur- 
ing Corp., Bridgeport, Conn.) 


PLASTIC LAMINATING KIT 

With the Photo-Seal plastic laminating 
kit, you can permanently seal your wallet- 
size pictures, ID cards, etc., in clear plas- 
tic. You just place a photo between two 
plastic sheets with a polish plate on top 
and bottom, heat and cool under pressure, 
then remove and trim. The kit includes a 
4”x5” electric sealing press with a 300- 


watt, 115-volt heater, two Nickeloid polish 
plates, and 50 sheets of plastic. Price, 
$14.95. (Therm Appliance Mfg. Co., Inc., 
612 S. First St., St. Charles, Ill.) 30 
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R00. + RHS 


ate 


Roo + HA=> ke / 


Bell Laboratories chemist Field H. Winslow, Ph.D., Cornell University, with a scale model of a small section 
of a polvethylenc molecule. Branch formation indicated by pencil is vulnerable to oxidation. Dr. Winslow and 
his associates worked out a simple way to protect long polyethylene molecules needed for durable cable sheathing. 


THE DILEMMA OF GIANT MOLECULES 
Solution: 2 plus 2 equals 5 


Polyethylene is used to protect thousands of 
miles of telephone cables. It is tough, light 
and long lasting. Its strength lies in its giant 
molecules—a thousand times bigger, for ex- 
ample, than those of its brittle chemical cousin, 
parafhn wax. 


But polycthylene has a powerful cnemy: 
oxidation, energized by light and heat, shatters 
its huge molecules to pieces. This enemy had 
to be conquered if polycthylene was to mect 
the rigorous demands of cable sheathing. Para- 
doxically, it was done by making the whole 
better than the sum of its parts—just as though 
2 plus 2 could be made to add up to 5. 


To check the ravages of light, Bell Labora- 
torics chemists devised the simple yet highly 


BELL TELEPHONE LABORATGCGRIES 


effective remedy of adding a tiny dose of carbon 
black. Then antioxidants, such as those com- 
monly used to protect rubber, were added to 
check attack by heat. But here the chemists 
encountcred a dilemma: although the carbon 
black protected against the effects of light, it 
critically weakened the effectiveness of the anti- 
oxidants. 

To solve this dilemma, Bell Labs chemists 
developed entirely new types of antioxidants— 
compounds not weakened by carbon black but 
which, intriguingly, are very much more cffec- 
tive when carbon black is present. The new 
antioxidants, plus carbon black, in partnership, 
provide long-lasting cable sheath—another cx- 
ample of how research at Bell Telephone Lab- 
oratories works to improve telephone service. 
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Hi-Fi Gems 


LAFAYETTE MASTER AUDIO CONTROL CENTER with 
BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 


This is not only the finest hi-fi preamp characterized by un- 
matched features, but it has been functionally designed to keep 
pace with the conversion of your present hi-fi system to binaurol 
(Stereophonic) sound. Incorporates an extra channel and duol 
volume control for binaural reproduction. Features include DC 
on all tube filaments, negative feedback in every stage, duol 
cathode follower output stages and latest printed circuit con- 
struction. Less than 0.09% IM distertion ond less than 0.07 
harmonic distortion at t¥. Hum and noise level better than 
80 db below 3V. Uniformly flat frequency response over entire 
: audible spectrum. 7 inputs for every type of phono, tuner or 
Years Ahead of Every Other Control Unit tope. Tasteful styling, brilliantly executed. Size 1234” x 9%,” 
Ahead In Design... Ahead in Sound x 3%". Shpg. wt., 102 Ibs. 
Ahead In Features ... Ahead In Styling. : KI-300—Lafayette Master Audio Control Kit Complete with 
© Available In Kit and Wired Form. cage and detailed assembly instructions. Net 39.50 
LY-30—Same as obove completely wired and tested with cage 


and ‘instruction manual. oo cce eee Net 59.50 


DELUXE 70 WATT BASIC AMPLIFIER 


Here's ultra-stability in o 70 walt basic power amplifier employ- 
ing highest quality camponents conservatively rated ta insure 
performance and long life. Features matched pair KT 88's and 
wire ronge linear output tronsformer, variable damping con- 
trol, meter for bios and balance and gold finished chassis. 
Frequency response 10-100,000 cps - Idb. Hum and noise 
90db below full output. IM distortion less than 114% at 70 
watts, less than 0.3% below 30 watts. Harmonic distortion less 
thon 2% at 70 watts from 20 to 20,000 cps + Idb. Output 
impedonce 4,8 and 16 ohms. Handsome decorative cage per- 
forated for proper ventilation. Size 14%, x 10 x 75” including 
cage and knobs. Shpg. wt., 40 Ibs. 


KT-400—Lofayette 70 wott Deluxe Basic Amplifier Kit complete 
with cage ond detailed ossembly instructions, .......Net 69.50 
ae Conservatively Rated At 70 Watts LA-70—Same as above completely wired and tested with cage 


@ Metered Balance And Blas Adjust Controls ond instruction monual. .... Net 94.50 
@ Uitra-Stable © Variable Damping -——-— ———— 


@ Available tn Kit And Wired Form LAFAYETTE 12 WATT AMPLIFIER WITH CASE 


be Complete 12 Watt Power Amplifier with Bullt-In 
Preamplifier-Equalizer Brings Real Hi-Fi at Low Cost 

The Lafayette LA-22 amplifier features wide range frequency 
response and low hum and distortion. Utilizes premium quolity 
LA-22 EL84 tubes in a pentode connected balanced output circuit. Five 
WIRED inputs provided for every type of phono cartridge, tuner, tape 

head, TV, crystal phano, etc. Function selector and equalization 
12 WATT switch give instant choice of proper equalization for all types of 
AMPLIFIER tecords and tape head. Loudness contro! approximates Fletcher- 
Munson characteristics for tonal balance at low listening levels. 
Bass and treble controls afford wide variation of cut or boost 
of highs and lows. Frequency response 30-20,000 cps + 1 db. 
Sensitivity, for full output 2 V on tuner, crystal or aux., 8 mv 
for magnetic phono or tape head. |.M. Distortion less than 
142%. Attractively finished to harmonize with both modern and 
traditional decor, its oppearance matches the Lafayette LT-25 
tuner. Size 133” x 63%” x 442”. Shpg. wt., 15 tbs. 


LA-22 Amplifier, Complete With Removable Case..Net 33.50 


lative performance. Circuit features temperature compensation 
for stability and low drift, AFC to ‘‘tock-in'' the statlon and AFC 
defeat for precision tuning of weak stations, Inertia flywheel 
makes tuning smooth. High selectivity and sensitivity. Meets 
FCC requirements for radiation. Distortion less than 1% on FM 
and AM. Frequency Response 20-20,000 cps + 1 db on FM; 
20-5000 cps -- 3 db on AM. Hum level 60 db below 100% 
modulation. Attractively finished to match the LA-22 amplifier. 
Comes complete with removable cover, with provisions for 
mounting either in cabinet or on panel. Size 1342” x 8-3/16” 
x4Y,”. Shpg. wt., 15 tbs. 


LT-25 FM-AM Tuner, Complete With Case.............. Net 49.50 


hifeyRadio 165-08 Liberty Ave, PLAINFIELD, W. can aay. esith Tine Federal St 
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LAFAYETTE MATCHED HIGH-FIDELITY °°: Valve 158.555 


SALE! 
PHONO SYSTEM 119.50 


NOBODY BUT LAFAYETTE can bring you a phono system of this quality 
—and at this price. Indeed a Lafayette ‘‘best buy'® systam designed around 
the new Lafayette LA-69 20 watt amplifier. The performance of this 
phono system surpasses the most critical requirements of music lovers at a 
price below that of commercial phonographs. Twenty-four combinatians of 
record equalization provide an almost endless variety of tone compensa- 
tion to match varying recording characteristics. {n addition to the LA-69 
this system includes the famous Garrard RC-121 4-speed Record 
Changer featuring ful! automatic and manual positians and Simple-mix 
operation; the new improved VRE Variable Reluctance GE Triple Play 
Turnover Cartridge Model 46-052 with genuine GE diamond and 
sapphire styli, and the celebrated Lafayette SK-58 12” Coaxial Hi-Fi 
Speaker. All units are supplied with plugs, jacks and prepared color- 
coded interconnecting cables for quick easy installation, For 110-125 volt, 
60 cycle AC. Shpg. wt., 50 Ibs. 


HF-179—Complete Phono System...ccccsssccecccccsccecssecessetecasesseeece Net 119.50 GE Cartridge 


L irae HERE MEM 


The Lafayette Music-Mates have all of the features required of a fine high-fidelity sys- 
tem. Brilliantly engineered, beautifully styled and moderately priced, the Music-Mates 
are matched in performance, decor and size. Units are finished in attractive dark 
maroon and gold. Size 134%.” W x 5%” D x 4-3/16” H. 


MUSIC-MATE 15 WATT AMPLIFIER 
This deluxe amplifier utilizes new premium quality EL84 tubes in push-pull. Distortion 
less than 1%. Frequency response 20-20,000 CPS + .5db. Has separate bass, treble 
and volume cortrols, plus loudness control. 5 input channels with tape and record 
equalization. Noise minimized by hum adjustment contro! and rumble filter switch. 
For use on shelf or custom mounting. 
Lafayette LA-41 Amplifier (Less Cage).. 


Lafayette LA-40 Amplifier (With Cage} 
MUSIC-MATE DELUXE FM-AM TUNER 

A sensitive, selective, stable FM-AM tuner, Temperature compensated oscillator and 

AFC action assure freedom from drift and ''locking-in'’ of a program. Armstrong cir- 

cuit with Foster-Seeley discriminator employs 6 tubes plus matched pair crystal diodes 

plus rectifier. Superior hum and distortion specifications assure excellent reception. 


AFC defeat for tuning in weak stations. Built-in FM aad AM antennas. For use on 
shelf or custom mounting. 64.50 


Lafayette LT-41 FM-AM Tuner (Less Cage)......cccccccscccssssssscscsscssscecesececsesececd Net 64.50 LT-41 LESS CAGE 
Lafayette LT-40 FM-AM Tuner (With Cage)....c.ccscccscesscsssessssecccassseececneseces Net 67.50 


TRANSCRIPTION-TYPE 
MANUAL 


«Net 48.50 
«Net 46.50 


All the important features of professional transcription players have 

been incorporated in this precision turntable. Extremely smooth and 

PLAYER PK-160 quiet heavy duty 4-pole motor plays 78, 45 and 3313 RPM records. 

eS Exclusive magnetic brake, controlled by knob on base plate, permits 

mY 3 with instantaneous fine adjustment of each speed. Stroboscope disc in- 

TONE ARM cluded checks speeds. Speed selector safety switch protects mechanism 

by making it necessary to pass through OFF position when switching 

and Iwo from one speed tc another. 10” weighted turntable has rubber traction 

PLUG IN mat. Mounting plate has pickup rest and ON-OFF switch. Size: 

os 12-15/16” left to right. 107/,” front to rear. Requires 234” clear- 

HEADS ance below motor board and 3” above. With AC line cord, 2 plug-in 

heads, output cable, 45 RPM adapter. For 105-120V., 60 cycles AC, 

@ MAGNETIC Shpg. wt., 12 Ibs. (NOTE: For protection in shipping, tone arm is 

BRAKE Separate. Just fasten to mounting plate.) 

FOR FINE PK-160—Less cartridge and base......cccceescscseceeeetssecsee Net 25.95 
ADJUSTMENT PK-164—Same as above except equipped with new genuine 
OF EACH SPEED GE VRIL Triple Play Mognetic Cartridge with diamond- 

@ 4-POLE, HEAVY DUTY sapphire cartridge... .eccccccccscecccssceccsseccerecececeseseees Net 37.50 

TRANSCRIPTION-TYPE MOTOR PK-162—Wood base for PK-160. Shpg. wi., 5 Ibs.........Net 3.95 

© STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM = PK-163—Unfinished mounting board only, Shpg. wt., 


© ACCOMMODATES ALL POPULAR CARTRIDGES ie ae See He ea ce 95 
a VISCOUS DAMPED D> 16’ 
12” TRANSCRIPTION viscous 
oe viscous TONE ARMS DAMPED 
=) DAMPED _LICENSED UNDER CBS 
Px-90— 11.95 


ARM _U. S. PATENT NO. 2676806 PK-170-17.95 ARM 


) 165-08 Liberty Ave. PLAINFIELD, & Peat lg ae Mas. Federal St 
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JUST OFF THE PRESS! 


NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 
THE BEST BUYS IN THE BUSINESS 


The newest and largest assortment of Electronic, Radio 
and TV parts, Hi nd Public Address Components and 
systems,‘ Test Equipment, tubes, Transistor Kits end minie- 
turited components for transistor circuitry, Ham Equip- 
ment, Builders Kits, Tools, 8ooks, Microscopes, Binoculars, 
Telescopes, Cameras, end Drafting Equipment.—ALL AT 
LOWEST PRICES—Catering to the economy minded 
dealer, serviceman, engineér, technician, experimenter end 
hobbyist. CRAMMED FULL OF MONEY SAVING BUYS, 
SEND FOR YOUR FREE COPY TODAY, 


LAFAYETTE 6 TRANSISTOR SUPERHET RECEIVER KIT 
GIVES SUPERB PERFORMANCE . . . 
INCOMPARABLE VALUE 


© 100% SUBMINIATURE PARTS——-NO COMPROMISES! 
© LABORATORY DESIGNED—SENSITIVE, SELECTIVE, STABLE! 
@ CLASS B PUSH-PULL AMPLIFICATION—PLENTY OF POWER! 


Lafayette ts proud to present its 6 Transistor Superhet Recelver Kit KT-119, This kit 
Tepresents the gptimum tn sensitivity, selectivity and stability. You'll be amazed at its 
superior commercial quality! You'll be elated with its surprising performance! The circult 
uses 3 high frequency RF Transistors, 3 dependable audio Transistors and Crystal Diode 
and features a spectally matched set of 3 I.F,‘s, Oscillator, High-Q Loop, Class B 
Push-Pull Audio Amplification, and Transformer Couplirig in audio and output stages. 
Special care has been taken in the design for exact impedance matching throughout to 
effect maximum transfer of power. Has efficient 2%” speaker, and earphone jack for private 
ONLY listening, Complete with all parts, transistors, pre-punched chassis, battery and easy-to- 
29 95 follow step-by-step instructions. 6” x 314” x 144”. Shpg. wt., 3 Ibs. 


2.95 
2.39 


3 TRANSISTOR; SUPERHET POCKET RADIO KIT ANSISTOR CODE PRACTICE 
@ A IRUE POCKET SUPERHET RECEIVER-NO EXTERNAL] ee OSCILLATOR. KIT 


re ANTENNA! @ NO EXTERNAL GROUND! 


ay" . Kor thoge pnturested Pn NAS Cer poe qntere 
- 4 } 7 national code, an audio tone oscelilator is 
* Femerkable Fase oi, select ite . exsential, The cireuit of this transistorized 
Dogker uAURETDEY. Feaeryen : ‘ ° feedback oxeillator has. the simplicity of the 
ing performance over the complete broad- neon giow, the signal strength of the vac- 
cast pands Uses 2 igi frequency 4 and yum Lube ana requires only two ,pealine: 
one audio transistor plus efficient diode Cells for weeks ef service, may be uxer 
IP transformers for_ maximum paver SRST nt ap OR ats et 8 
Jete with nxistor, Te iz <ey, Re- 
transfer. The components are housed in Dintors. Condensers. Masonite Buard. ‘ete.. 
5 a professional looking beige plastic ease. and Schematic Diagram. 
The receiver's appearance enhanced by attractive maroon and allver KT-72«... an senvensaesnesscvesereas NOt? 2:99 
station dial. Sensitive built-in ferrite antenna eliminates need for Cannon EC!—Single Headset ..... Net 1.13 
external ae A Aeeener dream a a me pocket aE 
receiver! Complete with all parts, transistors: battery, case, dia 
and easy to follow step-by-step instructions. 444” x2%”x1-1/16”, 20,000 OHM PER VOLT MULTITESTER SEMI KIT 


Shpg. wt., 1 Ib ; @ 20,000 OHMS PER VOLT DC—5,000 OHMS PER VOLT AC 

KT-116 —Complete Kit, less earphone........,..... »..Net 16.95 |@ 40 MICROAMPERE 3” D'ARSONVAL METER MOVEMENT 

MS-260—Super Power Dynamic Earphone.............. @ HIGH INPUT RESISTANCE ON ALL DC AND AC RANGES 
; ~~ 


L YETTE SIGN — A new kind ot Lee eimcule kiv.s 4 already 
he done—you wire in only a few mu piers and 
GENERATOR 4 moun Meera oes ta complete rs 
TEO! ie ] I ine high sensitivity F qhms per volt D 
bar ite ip syed Gusting ue f - —5000 ohms per volt AC) instrument employing 
ACCURACY AND , 7 a 3” 40 microamp movement. Has 4 DC voltage, 
GUARANTEED! 4 AC voltage, 2 DC current, 3 resistance and 2 
db ranges. Complete with test leads and de- 
22 50 Size 3%” x 4%” x 1%”. Shpg. wt., 3 Ibs. 
eo Bp 
@ FREQUENCY 120KC to 260MCt 
@ 120KC to 120MC ON FUNDAMENTALS! 


ob nd thks mas sresereen NOt 1195 
@ 30 DAY TRIAL PERIOD! FULL REFUND JF Se mony 
YOU ARE NOT SATISFIED FOR ANY REASON ae 


Completely wired and tested instrument. Do not confuse 
with kits sold in the same price range. Has the quality and 
accuracy of instruments selling for 3 to 4 times as much. 
Six overlapping ranges — 120KC to 320KC, 320KC to 
1000KC, 1MC to 3.2MC, 3.2MC to 11MC, 11MC to 
38MC, 37MC to 130MC all on fundamentals — cali- 
brated harmonics from 120MC to 260MC. Switch between 
internal modulation at 400 cps or any external source at |[NAME—-—-———— 
other frequencies. 400 cps signal can be used separately. 7 
Outputs are unmodulated RF, modulated RF and 400 cps , ' 

audio. RF output is in excess of 100,000 micro volts. 

Jacks are provided for high or low RF output. 

Highly stable special circuit design. Fine adjust RF con- 
trol, AF output 2-3 volts, input 4 volts, across 1 megohm. 
5 inch etched dial plate — protected by clear plastic bezel. 
Common AF terminals for EXT-MOD input and INT-AF STATE 
output eliminates need for special connectors. Gray metal | ZONE — —— si 
case < garrying handle = complete with leads, line cord CUT OUT 
and plug. For 106-126V. 60-60 cycle A.C. Shpg.. wt., 

8 Ibs. AND MAI 


ae TODAY! 
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LSG-10 — Sigrial Generator 


Tips and Techniques 
(Continued from page 38) 


dure. Only three simple steps are neces- 
sary prior to installation: (1) pre-cut all 


oe a : a By he 


wires to length needed; (2) strip a small 
amount of insulation (usually 4%” to 1%"); 
and (3) twist the strands together and 
“tin” with solder. —#.G.L. 


FINDING FAULTY CAPACITORS 


One of the most troublesome and diffi- 
cult-to-locate defects in a radio or ampli- 
fier is the leaky coupling capacitor (A). 
An ohmmeter test will usually show 
infinite resistance, meaning that the ca- 
pacitor is good. Intermittent operation or 
distortion occurs, however, because the ca- 
pacitor breaks down during operation and 


I 


allows high voltage from the plate to the 
grid of the following stage. 

A sure way to check a capacitor (B) for 
an intermittent short is to connect it toa 
power supply through a 1-meg. resistor as 
shown. If the capacitor is okay, the volt- 
age read by the vacuum-tube voltmeter 
will be slightly lower than the B+ voltage. 
An intermittent capacitor will cause the 
reading to rise and fall, while a good 
capacitor can be squeezed and leads moved 
with no meter reading shift. —H.C.B. 


UNTANGLE YOUR LINE CORDS 


Is your test bench a rat’s nest of tangled 
line cords attached to various instruments ? 
One solution is to remove the line cord 
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Little Genie 
HI-FI KITS( {4 


NEW! LAYER-BUILT @® COLOR-GUIDE 


Each Kit complete with all 


parts and instructions 


LJ-6K 10 Watt Amplifier (Liftle Jewel). Highest 
value in the low priced field, with built-in pre- 
amplifier and record compensator on phono 
channel. 

Freq. Response: +1DB 20 to 20,000 CPS at 1 
watt. Distortion: 2% harmanic or less at 10 
watts. In Charcoal and Brass. Shpg. Wt. 10 Ibs. 
Complete Kit and instructions.............. Net 24.95 _ 


an 


207A-K Hi-Fi Preamplifier. The idea) controt unit 
with self-power feature for use with any basic 
amolifier. True flexibility with 10 separate con- 
trols. Feedback throughout for low distortion 
and wide frequency response. in charcoal] gray 
and brass. Shpg. Wt. 10 Ibs. 

Complete Kit and instructions...... ....... Net 44.50 


60 Watt Basic Hi-Fi Amplifier. For 
use with a preamplifier (such as 
207A-K). New advanced circuitry for 
true high fidelity with exceptional 
reserve power. Shpg. Wt. 40 Ibs. 
Complete Kit and instructions 

Net 79.50 


20 Watt Amplifier. With built-in pre- 
amplifier and all controls. Modern 
flat compact des gn for tabletop or 
cabinet installation. Shpg. Wt. 20 
Ibs. In Charcoal and Brass. 
Complete Kit with instructions 
PEP ed RN See ett Net 59.50 


See your Hi-Fi Dealer or write... 
ee ee ee ee a a 


Gromm €$—4 Division of Precision Electronics, Inc, 
Dept. P-12 9101 King Ave., Franklin Park, Illinois 


O Send complete Kit details. OM Send............. Kit, 


O COD ($5 enclosed). [ Postpaid. (Full poyment en- 
closed. Enclose name of Dealer. (If any.} 


Gityia se otis aaa) eee Zone... .Stote......s06 
10-day money back guarantee on all Kits 


NEW RECORD CHANGER 
ACHIEVES HIGH FIDELITY 


TURNTABLE PERFORMANCE 
GLASER-STEERS 


\ Shuenty Shen 


offers fully automatic operation 
and added record and stylus protection 


At last, the quality performance of a turntable has been 
combined with flawless record handling convenience. 
The result is—the new Glaser-Steers GS Seventy Seven. 
Wow and flutter are virtually non-existent. Rumble, 
for all practical purposes, has been eliminated,and auto- 
amatic features such as the amazing ‘SPEEDMINDER’ 
mark the GS-77 as the most advanced record changer 
of our time. 

‘SPEEDMINDER’ does your thinking — prevents you from 
using the wrong stylus with your records; selects the 
correct turntable speed ... and intermixes and plays 
33 and 45 rpm records automatically, without regard to 
size or sequence. 


Another important GS-77 feature is that the turntable 
pauses during change cycles and doesn’t resume motion 
until next record has come into play position and stylus 
is in lead-in groove. This eliminates record surface wear 
caused by grinding action of record dropping on mov- 
ing disc — a common drawback in other changers. 
Other GS-77 features include — CHANGE CYCLE — 
only 5 seconds — fastest in the field. MOTOR — 4-pole 
induction; dynamically balanced, hum shielded and 
shock suspended. ARM — acoustically isolated; has 
vernier adjustment for stylus pressure, and convenient 
finger lift for manual play, as well as indicator to facili- 
tate location of stylus on groove; variation in stylus 
pressure between first and tenth record is less than 
1 gram. MUTING SWITCH & R/C NETWORK — 
maintains silence except when record is being played. 
IDLER — automatically disengages in ‘off’ position to 
prevent flat spots. PRE-WIRED for easy installation, 
replaces most other changers. 

The new GS-77 is absolutely jamproof. A single knob 
controls all automatic and manual speed operations. 
$59.50 less cartridge and base (base illustrated, $9.60). 
See and hear the new GS-77 at your local high fidelity 
dealer, or write for further information. Dept. PE.12 


GLASER-STEERS CORPORATION 
20 Main Street, Belleville 9, New Jersey 


In Canada: Glaser-Steers of Canada, Ltd., Trenton, Ontario. 
Export Div.: M. Simons & Son Co., Inc., New York 7, N. Y. 
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from each instrument and install a re- 
cessed male TV cord connector. From then 
on, when instruments are not in use, the 
cord can be detached. —W.F.M. 


CLAY “PROBE” REMOVES FILINGS 


Has the pole piece of that speaker of 
yours grown metallic whiskers? You can 
easily shave away those clinging metal 
filings that are yery apt to get in the voice- 


f 


coil gap—with a piece of modeling clay 
on the end of a pencil. This pencil-clay 
“probe” also comes in handy for picking 
up small parts dropped in inaccessible 
places. JAC. 


HOLES PROLONG PART LIFE 
The life of power transformers and 
other heat-handling components used in 
radio-electronics gear can be prolonged by 
drilling a series of 4” holes in the chassis 
around the component. This allows air to 
flow up through the chassis. The bottom 


plate. if present, should also be drilled. 
In some cases the chassis can be raised 
above its shelf with wooden strips to en- 
courage air flow beneath the bottom plate. 
The added ventilation will lengthen the 
life of the component and others nearby. 
Be especially careful to clean away all 

| chips that may have fallen between contact 
; points on the underside of the chassis. You 
can avoid getting metal chips in the tube 
sockets by covering the sockets with tape. 
ALC. 


Always say you saw it in—POPULAR ELECTRONICS 


Just published: 1958 HI-Fl ANNUAL & AUDIO HANDBOOK 


Latest Hi-Fi developments, circuits, systems — all in one volume! ! 


on, 


See * Realistic High Fidelity 


=~ = 3 * The Effect Of Room Acoustics 
ie ; * Reverberation And Good Sound Repro- 
age 1 duction 


* Diaphragm Type Reproducers 

* Pros & Cons Of Dual-Cone Units 

* Coaxial Units & Other Multi-Channel 
Systems Using Crossover Networks 

> Baffles And Enclosures 

* Straight, Folded And Corner Horns 

* Output Stage Characteristics 

* Selection Of Tubes And Circuits 

* The Ceramic Cartridge And Equalization 

* A Light Bulb Volume Expander 

* A Simplified Automatic Tone Compensa- 
tor 

* Simplifying Tone Control Units 

* A Plug-In “Presence” Equalizer 

® Hi-Fi Performance With Mullard’s 520 

* Distortion And Phase Splitter Unbalance 

* A Portable Audic Amplifier System 

* Measuring Amplifier Damping Factor 

* A 3-Channel Amplifier 

*The Distributed Port Loudspeaker En- 
closure 

* Loudspeaker Damping And Tonal Re- 
sponse 

* lonic Cloud Tweeter 

® Corona Loudspeaker 

* A Tape System You Can Build 

* A Professional Tepe Recording Amplifier 

* Recording From [ape To Tape With A 
Single Deck 

* A New Approach To Hi-Fi Stereophonics 

* An Improved "3-D" Converter 

* A Two-Tube Binaural Receiver 

® All Transistor Hi-Fi Amplifier 

* A Special Purpose Transistor Preamp 

* Transistor Mike Preamp 

® Transistorized Audio Amplifier 


The 1958 Hi-Fi Annual & Audio Handbook is the most authoritative guide 
to hi-fi construction, maintenance and equipment... circuits and systems, cnd the latest 
high fidelity developments ... compiled by the editors of Radio & TV News. The listing 
of contents above is only part of the tremendous number of articles and discussions 
in this giant bargain volume. Plus: more than 20 clear-cut, step-by-step plans for hi-fi 
projects. 
1958 HI-Fl ANNUAL & AUDIO HANDBOOK.............get your copy today! 
At newsstands everywhere .............+-- Prencits Snes Be eae oe aa ee 


ZIFF-DAVIS PUBLISHING COMPANY, NEW YORK, N. Y. 


December, 1957 Wi 


Do Your Tapes Sound “Real Pro’’? 
(Continued from page 87) 


ings made on the same machine, correct 
speed is not particularly important. But 
when playing back tapes recorded on pro- 
fessional equipment which maintained ex- 
act speed, a speed variation in your ma- 
chine will seriously impair fidelity by no- 
ticeably changing the pitch of music and 
voice. To get full enjoyment from the 
many fine pre-recorded tapes now on the 
market, you will naturally want to obtain 
accurate reproduction. : 
Here’s how you can check the speed of 


ere Per or dine tape your machine the way the professionals do 
or ik oe with a timing tape manufactured especially 
ees vis tape 7 for this purpose. Such tapes display a. 


recordings on 


That alone is 


printed pattern which repeats itself with 
complete assurance every 15 inches. At 
7% ips, the pattern will appear once every 


not the reason recording tape | two seconds; at 3% ips, every four seconds. 
why you 2 Count out 56 consecutive 15-inch segments 
should use ah : of the timing tape. Then, with a red wax: 
crayon, make a mark at a point three seg- 

ments in from each end. This leaves 50 

segments between the two red marks. 

Here’s why recording tape | Thread up the timing tape, setting the first 


you should use 


It’s the best-engineered tape in the world...gives 


WHERE TO GET IT 


You can obtain information on the tape re- 
corder accessories mentioned in this article and 


you better highs...better lows...better sound all names of retail suppliers by writing to the fol- 
around! Saves your tape recorder, too—because the lowing manufacturers: 


irish FERRO-SHEEN process results in smoother 
tape...tape that can’t sand down your tinagnetic 
heads or shed oxide powder into your machine. Price? 


Same as ordinary tape! 
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Available wherever quality tape ts sold. 
ORRadio Industries, Inc., Opelika, Alabama 
Export: Morhan Exporting Corp., New York, N.Y. 
Canada: Atlas Radiv Corp., Ltd., Toronto, Ontario 
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Head Cleaner 
Long Life Fluid Audio Devices, Inc. 
EMC Recording Corp. 444 Madison Ave. 
806 E. 7th St. New York, N. Y. 
St. Paul 6, Minn. 


Tape and Clutch Lubricant 
Leng Life Fluid 
EMC Recording Corp. 
806 E. 7th St. F 
St. Paul 6, Minn. 


Head Demagnetizers 


Ampex Corp. Audio Devices, Inc. 
Redwood City, Calif. 444 Madison Ave. 
New York, N. Y. 


Int'l Pacific Recording Corp. 
860 Vine St. 
Les Angeles, Calif. 


4”-Hub Tape Reels 
EMC Recording Corp. Samuel Candler 
806 E. 7th St. Enterprises 
St. Paul 6, Minn. 1050 Ponce de Leon 
Ave., N.E. 
Atlanta, Ga. 


These accessories permit the tape recording 
: amateur to give his equipment the same routine 
maintenance as is employed in professional 

sound studios. 


Always say you saw it in—POPULAR ELECTRONICS 


\ =e 


We Have OVER 1000 
USED TV SETS 


At All Times in Our Huge Ware- 
house. Buy one or more of 
these WORKING TV’s to sell or 
use as your own second set! All 
sets in GOOD WORKING condi- 
tion: Your choice—Console or 
Table Mod-l. 

10”. .$23.00 19”. .$58.00 
12”. .$28.00 20”. .$64.00 
14”. .$33.00 21”. .$72.00 
16”. .$40.00 24”. .$99.00 
17”. .$46.00 

When ordering TV's state 
whether taBle model or console 
is desired. Also preference on 
make of set. All TV's sent rail- 
way express F.0.B. Newark. On 
any quantity WIRE or CALL 
today! 


FREE BONUS 
ANTENNA GIVEN 
WITH ANY TY SET 
ORDER! 


WHY PAY MORE 
FOR TUBES... 
ORDER TODAY! 


SEND for our 
FREE complete 
TUBE AND 
PARTS LIST 


FREE POSTAGE in U.S.A. and Ter- 
ritories on orders over $5.00. 25¢ 
handling charge on orders under 
$5.00. 25% deposit required on 
C.0.D.'s. Please send approximate 
postage or freight on Canadian and 
foreign orders. Subject to prior sale. 


ELECTRIC COMPANY .,... 


and order 
blank. 


79 CLINTON PL. NEWARK, N. +HUmboldt 4-9848 
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CUT 
CHASSIS 
HOLES 
FAST! 


ROUND SQUARE KEY 


Smooth, accurate: openings made in 12 minutes 
or less with Greenlee Radio Chassis Punch 


Quickly make smooth, accu- 
rate holes in metal, bakelite, or 
hard rubber with a Greencer 
Chassis Punch. Easy to operate 

. . simply turn with an ordi- 
nary wrench. Round, square, 
key, and ““D'' types . . . wide 
range of sizes to make openings 
for sockets, plugs, controls, 
meters, terminal strips, trans- 
formers, panel lights, etc. As- 
sure perfect fit of parts and 

rofessional finish to every 
job. Write for ee liter- 
ature. Greenlee Too! Co., 2392 
Columbia Ave., Rockford, Ill. 
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A BOX IS NOT 
A MUSICAL INSTRUMENT! 


No skilled musical instrument 
maker, ineluding even those in abo- 
riginal tribes, has ever found a rec- 
tangular box satisfactorv, IN SPITE 
OF THIS, today many HI-FI speaker 
} systems proclaim the ultimate in 

i high fidelity, yet they employ nothing 
| more than the most elementary boxes 
to perform the complicated function 
of transforming the vibrations of the 
loudspeaker Into sound 

In the KARLSSON ENCLOSURES, 
specially curved internal and exter- 
nal structures are used to provide you 
with the highest performance capabil- 
ities available tn the industry today, 
Actually the Karlson Enclosure is 
one of the most fabutous musical in- 
struments ever created and Is capable 
of reproducing every sound from a 
baby’s breath to the mighty roar of 
thunder. After long and rigorous 
tests, we know definitely that the 
Karlson Enclosures can outperform all other units now available 
on the market at any price. 

Despite their fantastic performance characteristics these units 
are available to you in 20 different mudels in KIT, UNFINISHED 
AND FINISHED FORMS, at prices you can afford. ranging from 
$18.60 to $174.00. 

SEND FOR OUR COMPLETE CATALOG TODAY AND LEARN 
HOW THE KARLSON ENCLOSURE CAN BE FITTED To YouR 
SPECIFIC NEEDS, 


x oe oe oe oe ee oe es eee 

KARLSON ASSOCIATES, INC., Dept. PES 
fl 1610 Neck Road | 
Desc 29, N. Y. 

Please send catalog, i 
[ame Sherer e jsvelkeveranena Xe ahagedauet Wars) oa safes panedats cata cacate sens (er pepe cassceeete re | 
B Adaress Sotaele che ie apes slave allaraiaca soe a 8 aiel sce aces 'e'eleo-c 4 04s avele ee .6 | 

Ciky ye faverevaleleraisiarsi sensi) casin enter epapeysaape ioe ean SUUL OnE aan ye arias i 
ee | 
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red mark right next to the capstan, and 
start the machine. 

Note the time in seconds that it takes 
for the second red mark to appear at the 
capstan. If a machine is running at exactly 
7% ips, it will take 100 seconds; at exactly 
3% ips, 200 seconds. Don’t expect to hit 
this reading on the nose. If your machine 
times out at 98-or 102 seconds, it is satis- 
factory. Most home tape recorders of good 
quality will be within plus or minus two 
per cent of the rated speed. If the machine 
falls within these limits, there’s no problem. 

A slow machine probably means that the 
capstan is slipping. Correct by cleaning 
the capstan with Long Life cleaning fluid. 
Once the capstan and rubber pressure 
roller have been thoroughly cleaned, the 
machine should speed up to its correct rate. 
The bottom photo on page 86 shows how to 
clean the capstan and pressure pad. 

A machine consistently running at ex- 
cessively slow or fast speeds should be 
returned to the manufacturer. 

Tape Treatment. All of the major 
brands of tape will give completely satis- 
factory results on home tape recording 
equipment. Just the same, recording tape 
does need some special attention if you are 
aiming at maximum performance. Here’s 
why that’s so. 

All magnetic recording tape is manu- 
factured in wide rolls and then slit into 
% widths, giving it jagged edges. Passing 
through the machine, these jagged edges 
eause a build-up of binder and oxide de- 
posit to accumulate on the heads and 
guides. Like a fine rouge abrasive, these 
particles gradually wear away the lami- 
nated metal of the head. The harmful 
effects aren't noticeable at once. A single 
roll of tape will not do any immediate 
damage, but in time a definite loss of re- 
cording quality will result. 

Fortunately, it is easy to prevent this 
type of damage by removing the abrasive 
particles from the edge of the tape. Satu- 
rate a wad of cotton with the same fluid 
that you used to lubricate the clutch. 
Squeeze out excess fluid until the cotton 
is wet but not “drippy.” Holding the 
cotton between your thumb and forefinger, 
grasp the tape lightly and run its entire 
length at fast forward or rewind as shown 
on page 87. When you've finished, take a 
look at the cotton. You'll be amazed at the 
amount of oxide and particles that has 
been removed. 

Be sure to rewind the tape after com- 
pleting this treatment. It is under tension 
from being wound while under the pressure 
of your fingers and, if stored in this con- 
dition, it will be damaged. 

The treatment will also give the tape a 
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Learn TELEVISION-RADIO 


by Practicing at Home “3 
in Spare Time 


WITHOUT EXTRA CHARGE you Yh 

get special NRI kits devel- 23 
oped to give actual practice 

with TV-Radio equipment. < 
You build, test, experiment r/ 
with receiver or broad- 
casting circuits. 
All equip- 
ment yours 
to keep. 


Pecple look up to and depend on the Technician, more Studio Engineer KATY All the Work Ke Can Do Has Good Part Time Business 


than ever before. His opportunities are great and are f ‘ nae ahs Hee t 
increasing. Become a TV Radio Technician. At home, sei Stadia age: cork ci me ag eer ate ae 
and in your spare time, you can learn to do this inter- fore enrolling, I was paired 2,000 TV and __ servicing sets. Now 
esting, satisfying work—qualify for important pay. held back by sixth Radio sets a year. have completely 
A. steady stream of new Electronic products is in- grade education.” NRI proved a good equipped shop. All 
creasing the job and promotion opportunities for Tele- Bitty Sancuez, Pine foundation. H. R. equipment is paid 
vision-Radio Technicians. Right now, a solid, proven Bluff, Arkansas. Gorpon, Milledge- for."" E. A. BReEDa, 

ville, Georgia. Tacoma, Wash. 


field of opportunity for good pay is servicing the tens 
ot millions of Television and Radio sets now in use. The Tested Way 


The hundreds of TV and Radio stations on the air To Better Pay =a 
offer interesting jobs for Operators and Technicians. 


ee ee ee ee CUT OUT AND MAIL CARD NOW — — 


NR) students find it easy to start fix- 
ing sets for friends a few months after 
enrolling, pick up $10, $15 and more a 
week extra spending money. Many 
who start in spare time soon build 
full time TV-Radio businesses. 
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s The ABC's of 
Ss SERVICING 


NRI has devoted 40 This card entitles you to Actual Lesson on Servicing, shows 
years to developing how you learn Television-Radio at home. You'll also receive 


Pan Van 64-Page Catalog. —— , 
z m ods. 

train at home, iearn- | NATIONAL RADIO INSTITUTE, Dept. 23 Job and Caree 
<= RADIO. INSTITUTE, Washington 16, D. C. Opportumtres | 


pects hing oe TED: Please mail me the FREE sample lesson and 64-Page | | 


\ | Catalog. (No Salesman will call.) 7 


) | AIST ELT TO spectators eset i iia tpaateniet es \4 
] Address Han lal ie a aia nelincaacecucstes , pt 
| C/o a Zone-.--.State__._..._____. 


ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 4 


Technical “KNOW-HOW” Can Give You Interesting, Important Work 
LEARN-BY-DOING with Kits NRI Sends at No Extra Charge 


YOU BUILD AC-DC YOU BUILD Signal Generator 


Superhet Receiver You build this Signal Generator. 
we : ’ = . . Learn how to compensate high fre. 
NRI Servicing Course includes all Hey —~ quency amplifiers, practice a ligning 


needed parts. By introducing defects 4 at typical I.F. amplifiers in receiver 
you get actual servicing experience] . H circuits, 
~ practicing with this ‘ ¥ - Make testa, 
4 modern receiver. " Sof conduct ex- 
_ © Learn-by-doing. 7 | periments. 


YOU BUILD Vacuum Tube 


YOU BUILD Voltmeter 


Broadcasting Transmitter i eee 


As part of NRI Communications Course . ‘7 fixing neighbors’ seta; 
you build this low power Transmitter, bring to life theory 
learn commercial broadcasting operators’ ou learn from 
methods, procedures. Train for your FCC : RI’s easy-to- 
Commercial Operator's License. q understand texts, 


For Higher Pay, Better Jobs 
Be a Television-Radio Technician 


i Servicing Needs Train at Home the NRI Way 


—— q ff 
More Trained Men ~“® Famous for Over 40 Years 
aa Eowty bts His re ress = a NRI is America’s oldest and largest home study 
ing new demands for J. E, Smith, /¢levision-Radio school. The more than 40 
trained Technicians. Good "Founder | ¥@2"S" Mica maded eeining ae? the Sp tegencina 
opportunities for spare reputation and record of this school-—-benefits 
time earnings or a business YOU many ways. Successful graduates are everywhere, in 
ofyour own. Enjoy prestige small towns, big cities. You train in your own home, keep 
— ‘your present job while learning, Let us send you an actual 
lesson, judge for yourself how easy it is to learn. 


No Experience Necessary —NRI Sends 
Many Kits for Practical Experience 


You don't have to know anything about electricity or 
Radio to understand and succeed with NRI Courses. 
Clearly written, illustrated NRI lessons teach Radio-TV- 
Electronic principles. You get NRI kits for practical 
experience. All equipment is yours to keep. Mailing the 
postage-free card may be one of the most important acts 

{ of your life. Do it now. Reasonable tuition, low monthly 
= 


” Segall. 
Broadcasting Offers 


Satisfying Careers 


4000 TV and Radio sta- 
tions offer interesting posi- 
tions, Govt. Radio, Police, 
Two - Way Communica- 
bias iS eal Pete! 
Trained '[TV-Radio Opera- 
tors have a bright future. ~ a 


payments available. National Radte Institute, Wash. 16, D.C, 
ee. ? NRI Graduates Do 
FIRST CLASS Important Work 


Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 


NRI Course Easy to Works on Color TY 
Understand “NRI_ changed 
pened my own my whole life. If 
shop before re- I had not taken 
ceiving diploma. the course, prob- 
Iamindependent ably would still 
in my own busi- be a fireman, 
ness.” D. P. struggling 
Cressey, Stock- along.” J. F. ME- 
ton, California. LINE, New York. 


See Other Side for More 
Information to Better Pa 


[ 
| 
| SAMPLE LESSON 
[ 
i 


“oO, 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 


POSTAGE WILL BE PAID BY 


NATIONAL RADIO INSTITUTE 


Washington 16, B. C. 
64-page CATALOG 


both FREE 


uniform layer of silicone to reduce friction 
and promote more intimate contact be- 
tween head and tape with less noise and 
tendency to “drop out.” 

Tape Thickness and Reel Size. Two 
factors often overlooked by the home 
recordist are tape thickness and reel size. 
Professional engineers favor tape with the 
oxide coat on 1-mil backing. Thinner than 
standard tape (114-mil backing), it is more 
compliant and makes closer contaet with 
the head; yet it is not so thin that it will 
stretch or break, as occasionally happens 
with the extremely thin %-mil tapes. 

Another problem of recording on either 
amateur or professional equipment is keep- 
ing the ratio between the outside diameter 
of the reel and the hub diameter at a 
minimum. If a considerable ratio exists, 
the difference in tension between a full reel 
and an almost empty one can cause a speed 
variation from the beginning to the end of 
a recording. A special 7-inch reel has been 
introduced which holds 1200 feet of 1-mil 
tape and yet has a hub diameter of four 
inches. With this larger hub, there is little 
or no danger of distortion on the layers of 
tape next to the hub, a mishap prevalent 
with small hubs and the cause of many 
poor tape recordings. So, before you make 
your recording, it’s a good idea to remove 
your tape from the original reel and re- 
wind it onto a reel with a 4-inch hub. It is 
also recommended that you use the same 
type of reel for take-up. 

The maintenance and operational pro- 
cedures described here require a great deal 
of time. However, by employing these 
techniques, you will obtain better, more 
professional results and derive greater 
pride and satisfaction from your hobby. 

Now, ready—-set—roll 'em! 
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Solution to crossword puzzle appearing on page 56. 
December, 1957 


New LOW Prices for 
CBS Power Transistors 


Stepped-up sales and production made 
them possible. The savings go to you. 
Your nét prices for the CBS 2N255 and 
2N256 are cut in half! 


Now radio amateurs and experimenters 
can build a variely of economical transis- 
torized equipment, fixed or mobile, 
capable of real power output: 


e Ten-watt mobile modulator 
e Mobile power inverters 

e Six-watt hi-fi amplifier 

e Code practice oscillator 

« Compact mobile p-a system 
« Portable phono amplifier 

« Sensitive relay circuit 

e D-c voltage multiplier 

e Regulated power supply 


Sali POWER 


TRANSISTORS 
2255 H2NgS 

zpaaheval 
ees, 


Write for Bulletin P A-16, 
CBS Power ee 
Applications, 
complete details. sit pick 
it up alang with your lowe. 
cost 2N255 and 2N256 
transisiors at your 

CBS Tube distributor's. 


CBS-HYTRON 


Semiconductor Operations, Lowell, Mass. 


A Division of 
Columbia Broadcasting System, Inc. 
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The Famous Little Jewel... 


"Music lovers Amplifier* 
BRAND NEW... EASIEST BY FAR... 


The newest, most revolutionary method of Kit construction 
applied to one of the World’s most famous amplifiers. The 
LJ6Kit, long known as a ‘‘Best Buy in Hi-Fi," is now avail- 
able in this Eye and Time saving method. You'll be amazed, 
and you'll marvel at this construction method. 


DO IT THE LITTLE GENIE WAY 
SO SIMPLE IT’S LIKE MAGIC 


KIT - 


$7495 


FEATURES 
Hivhest value 10 watt amplifier kit in the low priced field. 
Features include built in pre-amplifier, record, compensator 
on phono channel, 4 inputs, bass and treble controls. Unique 
arrangement of bass contro! in volume control circuit enables 
volume contro! to be used as a loudness control. Complete 
with punched chassis, hook up wire, solder, hardware and 
step by step instructions. Can be assembled with only a 
screwdriver, long nose pliers, wire cutter and soldering iron. 
SPECIFICATIONS 

Power Output: 10 watts: 15 watts peak 

Distortion: 2% harmonic or less at 10 watts 

Frequency response: +1.DB. 20 to 20,000 CPS, at 1 watt 
Ne e@ feedback: 12 DB. 


G2 GROMMES & PHILLIPS 


5857 W. Lawrence Avenue 
ELECTRONICS 
MARINE 


Chicago 30, IMinois 
Q Please send 1J6 Kit. % enclose $24.95 
Q Please send ‘HOUSE OF KITS*’ Catalog 


R 
ED ATIONAL 
epee NAME ....,.> ben enee Decent teens erre 
CRAFTS 
TOYS 
AIR-CONDITIONING ADDRESS .......556 Aisle ie leveg) tuetates euidake 
SPORTS 
HUNTING CITY en etree ZONE... .STATE..... 
®., oe 
PHOTOGRAPHIC "The House of Kits 


Can you think faster 
than this Machine ? 


GENIAC set up to do a problem in check valve research 


Be careful before you answer. GENIAC the first electrical brain con- 
struction kit is cquipped to play tic-luc-toe, clpher aud encipher codes, 
convert from binary to decimal, reason (in sytlogisms) as well as 
add, subtract. multiply and divide. Specific problems in a variety 
of fields—actuarial, policy clalm settlement, physics, etc.—can be set 
up and solved with the components. Connections are solderless and 
are completely explained with templates in the manual. 
33 circuits and shows how new ones can be designed. 
You will find building and using GENIACS a wonderful experience; 
one kit user wrote us: ‘'this kit has opened up a new world of think- 
ing to me.’? You actually sce how computing, problem solving, and 
ame play (Tic-tac-toe, nim. etc.) can be analyzed with Bootean 
Sigebra and the algebraic solutions, transformed directly into circuit 
diagrams. You create from over 400 specially designed and manu- 
factured components a machine that solves problems faster than you 
can express them. 


-— + — — —— MAIL THIS COUPON -—————— 


SCIENCE KITS, Dept, PE-127C, Oliver Garfield Company 
126 Lexington Avenue, New York 16, N. Y. 


This covers 


Please send me: 
i GENIAC Electrical Brain Construction Kit and Manual. 


$19.95 (East of Mississippi) 

$20,95 (Elsewhere in United States) 

$21.95 (Outside the United States) 
Returnable in seven days for full refund if not satisfied. 


Tenclose $...........008 in full payment. 
My name and address are attached, 
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After Class 


(Continued from page 77) 


surrounding inductors, there can be no 
electromagnetic coupling to cause un- 
wanted regeneration and oscillation. 

In general, toroids may be stacked one 
on top of the other in the same case with- 
out interaction for the reason given above. 
Their most important use at present is in 
wave-filters (resonant and non-resonant 
traps and peaking circuits). They may be 
made very stable and unresponsive to tem- 
perature changes and vibration, and may 
be designed with very high Q’s even at fre- 
quencies up to 60 ke. or 70 ke. 

Look for toroid transformers to replace 
solenoid types in many of the forthcoming 
high-fidelity systems still on the design 


boards. i 


MAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
Fluorescent Lamp Interference 
(Continued from page 73) 


interference, the noise is probably being 
conducted along the a.c. wiring. Try these 
steps: 

(1) Plug the radio or hi-fi rig into an 
a.c. outlet on a different circuit, to take ad- 
vantage of a possible noise-weakening ef- 
fect of the longer wiring path. 

(2) Check for open line filter capacitors 
in the radio or amplifier. The capacitors 
eliminate some types of line noise (but not 
others) and are connected from either or 
both sides of the line to chassis. If no line 
filter is present, add one from one side of 
the line to chassis. To avoid the possibility 
of a nasty shock, keep the value of the 
capacitor about 0.02 uwfd. and use a 600- 
volt, good-quality component. 

Remedies at the Lamp. If we decide 
to attack the problem at the lamp, it may 
have to be removed from the ceiling. But 
first, check the starter. Occasionally, even 
though the starter operates, its r.f. ground- 
ing capacitor may be open. If the starter 
seems okay, then we've got to open up the 
“patient.” 

(1) Check the “innards” of the fixture 
for loose metal parts and components. 
Make sure that the lamp assembly itself is 
well grounded through its mounting or sus- 
pension system. And tighten the clamps on 
the cable or pipes entering the fixture. The 
mechanical hum or buzz which you may 
sometimes hear when you are close to the 
lamp should not be confused with the r.f. 
interference. The hum is internal vibration 
of the ballast, and aside from tightening 
the ballast’s mounting bolts, the only prac- 
tical way to eliminate excessive hum is re- 
placement. 

(2) Install one of the metal-cased filter 
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assemblies designed for mounting in the 
fixture as shown on page 73 (bottom 
photo). Such filters are readily available 
and will often do the job when all else 
fails. The filter case must be grounded to 
the fixture frame through the filter mount- 
ing flange. And as a last resort for really 
“rough” cases of radiation—install a cop- 
per-mesh screen across the bottom and 
ends of the lamp reflector. This serves as 
a shield against bulb radiation and should 
be grounded to the fixture. The finer the 
mesh, the better the shielding but, of 
course, the greater the light loss. 

We know that all fluorescent lights do 
not cause interference. However, a survey 
of three radio-equipped offices in a sky- 
scraper, for example, showed sevcre lamp 
interference in all three rooms. While the 
simple remedy in each of these cases was a 
shielded lead-in from a short outside an- 
tenna, there are instances where a lot more 
work is required. But, with a supply of 
filters, a systematic approach and a little 
elbow grease—the noise problem can be 
eliminated! —f0- 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
Do You Have a Buzz... 
(Continued from page 66) 


pacity jobs employed in such cases can pre- 
sent a shock hazard.” 

“Does this hold true even if the filter is 
being used at a convenience outlet?” I 
asked. 

Sam shook his head. “No. All you have 
to do is connect the filter shield to a good, 
solid ground.” 

Jim suddenly let out a whoop. 
that!” he exclaimed. 
shorts?” 

“That's always a possibility,” Sam said. 
“So how about using a fused filter?” 

He plucked an extension cord from be- 
neath the bench, displaying the outlet re- 
ceptacle. ‘These fused outlets make the job 
easy,” he said. “They provide fuse protec- 
tion, a good idea for portable power tools, 
while the metal box provides a filter 
shield.” 

Pointing to the polarized receptacle, he 
continued: “The outlet provides a sure 
ground when wired to a 3-wire cord. The 
third wire is the ground lead. It eliminates 
shock hazard and serves as a filter ground 
when portable power tools are plugged 
into the outlet.” 

“Hey,” I protested. “One thing at a time. , 
All I wanted was a simple little filter for 
the wife's sewing machine?” 

“Sure,” came Sam’s quick reply, “but 
you'll find that one filter leads to another 
before you're finished!” -fg- 
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Transistor Topics 
(Continued from page 53) 
type” oscillator. Base bias is determined 
by Ri. 

In operation, the a.c. voltage developed 
across the “primary” winding by the oscil- 
lator is stepped up by the secondary and 
used to operate a small (15-watt) fluores- 
cent lamp (A) as a soft “night light,” or 
power an “electric fence” (B) to keep live- 
stock from straying. 

Construction of the basic circuit is rela- 
tively simple and the wiring is completely 
non-critical. R1 is a 22-ohm, 2-watt carbon 
resistor. B1 can be any standard medium 
or large-sized 6-volt battery (such as a 
Burgess F4P1 or 2F4). 

The combination oscillator/step-up 
transformer (T1) is made from a discarded 
vacuum-tube audio output transformer. 
The secondary (low-impedance) winding is 
partially unwound and center-tapped. It is 
then rewound and becomes the “primary” 
winding in the oscillator circuit. The orig- 
inal primary winding (high-impedance) then 
becomes the high-voltage secondary wind- 
ing, providing the necessary boost. 

Code Practice Oscillators. Back in 
April, we reviewed currently available 
transistorized superhet receiver kits. As a 
result, we received quite a number of re- 
quests that such “reviews” be a regular fea- 
ture of the column... so here goes with 
a review of transistorized code practice 
oscillators. 

Of the various code practice oscillator 
(CPO) kits now available, the KT-72, of- 
fered by Lafayette Radio (165-08 Liberty 
Ave., Jamaica 33, N. Y.), is the least ex- 
pensive. Catalog price is $2.99 (plus post- 
age), including both batteries and a stand- 
ard hand key. This kit assembles on a small 
piece of perforated Masonite. The oscillator 
is designed for headphone operation only. 

Allied Radio Corporation (100 N. West- 
ern Ave., Chicago 80, IIl.), offers a nice CPO 
which assembles into an attractive black 
plastic box. It operates from a single pen- 
lite cell (included). The kit number is 83Y 
239 and the catalog price is $3.95 (plus 
postage), less hand key and ’phones. This 
unit is also designed for headphone use 
only. 

WRL Electronics (Council Bluffs, Iowa) 
offers a CPO with an easy-to-wire etched- 
circuit wiring board which assembles in a 
sturdy aluminum case. Two penlite cells 
(included) power the circuit. WRL’s kit 
sells for $4.95 (plus postage), and is for 
headphone operation. The hand key and 
headphones are available as optional ac- 
cessories. 

Lafayette Radio is the only firm currently 
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ON SALE NOV. 21! 


164 Pages— 
er _: Over 1,000 Listings 
| With Illustrations 

of All Hi-Fi Products 
On The Market! 


World’s First Complete 


HI-FI DIRECTORY & BUYERS’ GUIDE! 


Here’s the one indispensable book in your hi-fi library ... the first complete listing 
of all hi-fi equipment on the market, plus dollars-and-cents advice on how to pick 
the right unit for your needs! Call it a shopping catalog, a sourcebook of prac- 
tical hi-fi ideas, an encyclopedia of hi-fi values, a treasury of practical material 
you’ll use over and over again—this 1958 Hi-Fi Directory & Buyers’ Guide is a 
publication that’s tailor-made for you! 


ALL HI-Fl EQUIPMENT COVERED ... INCLUDING 
PRICES, MANUFACTURERS AND SPECIFICATIONS! 


Facts on preamps & amplifiers WUlustrated guide to enclosures & cabinets 


Buying a record changer Special section on tape recorders 
Phonograph accessories Guide to speaker systems 

Wise shopping for a turntable Records on a budget 

Complete facts on speakers Choosing AM and FM tuners 


Selecting a hi-fi console 


PLUS Records recommended by Eugene Ormandy ... and a full 
list of hi-fi dealers—where to buy hi-fi in your community! 


Zifft-Davis Publishing Co. Watch for this new publication 


64 E. Lake St. 
Chicago L Ill. at your newsstand—ONLY $1. 
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international 
short wave 
reception 


Yo Wy 


with 


Push Button 
Converter 


Provides excellent SW reception 
when operated with 12 volt* auto 
radios having manual tuning dial, 


At radio stores 
handling amateur 
equipment. Also 
many automotive 
parts stores. 


dys 


* (Usable only on cars having 12V battery systems.) 


GONSET 


ON OF L.A, YOUNG 


Install it yourself! No need to open 
or alter auto set. Just connect leads 
provided to radio and to 12 volt* ac- 
cessory terminal under dash. No fit- 
ting, no drilling, nothing else to buy. 


Push button selection of 13, 19, 31 
and 49 meter SW bands ensures 
daylight, night-time reception. 


BURBANK 


CALIF 


SPRING & WIRE CORPORATION 


"Kits for Christmas! 
GENIAC COMPUTER KIT 


You can construct over 50 different circuits and 40 different 
machines that compute. reason, solve puzzles and demonstrate 
a wide variety of basic computer circuits with the GENIAC 
electric brain canstruction kit. Thousands of schools, colleges. 
industrial firms and private individuats have bought GENIACS 
since we first brought them on the market. 


GENIAC set up to do a problem in check valve research 


We have recently added a circujt for composing music. which 
gives us special pleasure because it was designed by a 16 yaar 
old boy who learned about computers from his GENIAC, Dozens 
of other youngsters have created their own designs for compul- 
ing circutts, used GENIACS in their school projects and estab- 
lished a solid foundation of information on computers” with 
GENIACS. 


Each kit comes complete with Beginners Manual. Study 
Guide, instructions for building “all the machines and ‘circuits, 
tack (exclusive with our GENIAC), parts tray, and our complete 
question answering service. When you buy a GENIAC you are 
buying a first course in computer operation. 

Each kit comes with a one week money back guarantee if you 
are not satisfied, 


Price of Kit complete with parts tray, rack, all components, 
manuals and texts $19.95 (postpaid in U. S., add 80c west of 
Mississippi). ($2.00 outside United States.) 

SCIENCE KITS, Dept. PE-127D, Ollver Garfield Company 

126 Lexington Avenue, New York 16, N. Y¥. 
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Lafayette Radio's two-transistor "Sunflex" receiver. 


offering a CPO kit which provides loud- 
speaker operation. The KT-118 kit assem- 
bles into a small plastic case not much 
larger than a package of cigarettes but 
which includes the loudspeaker, transistor, 
battery, and entire circuit. Catalog price 
of the KT-118, less hand key, is $7.95 (plus 
postage). 

Sun Batteries. While a “sun battery” 
is not, strictly speaking, a transistor item, 
it is often used in conjunction with trans- 
sistorized equipment and, therefpre, is of 
interest to Transistor Topics’ readers. 

The International Rectifier Corporation 
(1521 East Grand Ave,, El Segundo, Calif.), 
will shortly release a new silicon solar cell 
with a lower cost per watt than previously 
available units. For full specifications, price 
and availability information, write directly 
to the manufacturer. 

Lafayette Radio’s latest catalog offers a 
“Heliodyne” silicon battery at $6.65 (plus 
postage). A multicell unit, this solar bat- 
tery will supply up to 2.0 ma. at 3.2 volts 
in full sunlight. This is ample power for 
most small one- and two-transistor radio 
receivers or amplifiers, and is considerably 
more than that supplied by standard sele- 
nium cells of comparable size and cost. 

In addition, Lafayette has announced a 
new two-transistor radio receiver kit, the 
“Sunflex,” designed especially for sqlar bat- 
tery operation. It uses a highly efficient 
reflexed, complementary symmetry circuit 
which permits two transistors to give the 
performance of three. Able to operate on 
standard penlite cells as well as a solar 
battery, the KT-132 Sunfiex recciver kit 
sells, less earphone and solar battery, for 
$11.95 (plus postage). 

That's all for now, fellows. See you next 
year. 

Lou 
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Shouts—It Always Whispers. 

Used Tubes, Electrically Perfect Fac- 
tory Seconds, Brand New Factory 
Seconds and New and Used Jan Sur- 
plus Tubes, 
ee 
FREE POSTAGE! On All Orders 
Shipped In U.S.A... Territories 
and A.P.O,'s. Send 25¢ for han- 
dling on orders under $5.00. 
Please send approx. postage on 
Canadian and foreign orders, 


cane ADS last ELECTRIC COMPANY 
432 HARRISON AVENUE. HARRISON, N. J. - Phone: HUmboldt 4-4997 


Learn BASIC TELEVISION 


The whole world of black-and-whife television. is before you for only $10! 


Receiving Tubes Sent Parcel Post 
We Are Not Selling Price—We Sell Only Quality 


New 5-volume Rider “picture tenna to picture tube. Volumes 3, 4 and 6 contain the 
book’? course by Dr. Alexan- TV receiver circuit explanations. Each volume covers a 
der Schure teaches the com- specific number of sections in the receiver. In effect, the 
plete basie principles and presentation is like a spiral — first an overall view of the 
practices of black and white whole, and then the detailed explanation of each part. 
television easily, quickly and The most perfect modern teaching technique. The result 
understandably. You ean mas- — maximum understanding. 


ter the basics of television Learn at home—no correspondence 


easily, rapidly and thoroughly This course is so complete, so different — there’s no need 


: at A tf 
baie ae by pictures for the usual letter writing, question and answer corre- 


- spondence. You learn in the comfort of your home, 
It's so easy to learn in your spare time... at your own pace. 
Here's how this easy, illustrated course works, Every 10-day:.examination—Money Back Guarantee 
page covers one complete idea! There’s at least onenbig Send today for these exciting new training courses 
illustration on that same page to explain it! What's you risk nothing! When you receive the volumes, ex- 


more, an imaginary instructor stands figuratively, at : 3 
y aeaeey paler ee amine them in your own home for 10 full days. If, at the 
your elbow, doing “demonstrations” that make the theory end of that time, you’re not completely satisfied, we will 


easy for you to follow and understand. Then, at the end : : 
of every section, you'll find a review that highlights the simply return your full purchese price! Total cost for 
important topics you’ve just covered. You build a this p-volune course is only $10.00! In Canada, prices 
thorough, step-by-step knowledge at your own pace—as approximately 6% higher. 
fast as you yourself want to go. ORDER TODAY 

Wo <experience, education meeded These baoks are sold by electronics parts jobbers and 


BASIC TELEVISION uses the same methods that have hook stores. If YOUR dealer doesn’t have these books, 

proven so successful in the famous Rider “picture books” mail this coupon to us. : 

on electricity and electronics. This comprehensive course 

presents Basic Television in simple, down-to-earth lan- ae ae ae, ag INC. 

guage that everyone can understand — regardless of pe Saas 

previous education. All that is assumed is that you have T have enclosed $. { 

a knowledge of radio. Every phase of television is made \ 

instantly clear — explained in plain English supported ber set a 

by carefully prepared, large and exciting drawings that (O Deluxe cloth bound edition af 5 vols. in a single bind- | 

make every idea crystal-clear. ing $11.50 \ 
I 
! 
I 
\ 
Jd 


Please send me 
(D 5-val. BASIC TELEVISION set (soft cover) at $10.00 


It starts with the transmitter and discusses in detail the MEAm net complete refund of the full purchase price if 
following subjects: Volume 1 deals with the transmitter ; NAME 

the handling and the operation of the camera; formation ee 
of the picture signal and the general content of the trans- ADDRESS_ 


mitter. Volume 2,covers the organization of the entire CITY & STATE 
TV receiver treating each section individually from an- PE-12_ 


bea ee ee 
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TELLS HOW TO 
ANSWER RADIO 
Te} T.V.QUESTIONS 


RADIO 
SERVICE LIBRARY 


HERE IS LATE INFORMATION 

IN A HANDY FORM FOR RADIO 

AND TELEVISION REPAIRMEN, 
SERVICEMEN AND STUDENTS 


AUDELS T.V. RADIO SERVICE 
LIBRARY — Over 1500 Pages — 
1085 Illustrations & Diagrams. 
1001 Important Facts & Figures on 
ModernT, V., Radio, Electronic Devices 
at your fingers ends. Highly Endorsed. 


INCLUDES TRANSISTORS 


& Transistor Circuits, Rectifiers, 
Record Changers, P.A. Systems, Tape 
Recorders, Phonograp Pick-ups, 
F.M.. Auto Radio; Radio Compass, 
Short Wave, Radar, ete, 


ASK TO SEE IT! 
{iT WILL PAY TO KNOW= 


The Basic Principles — Construction ~ 
Installation — Operation — Repairs — 
Trouble Shooting. Shows How to get 
Sharp, Clear, iV. Pictures. 
Install Aerials—How to Test. [ 
Explains Color Systems, 
Methods of Conver- 
sion, Terms, etc. In- 


Ics cludes Ultra High Fre- 

Soe eho, uency — Valuable for 

$ uick Ready Reference 
and Home Study. 
COMPLETE = °"d Home Stud 


Get this Information for Yourself. 
$2 MO. 


2 VOLUMES 7 DAY TEST—PAY ONLY 
pas cencccosss MATL ORDERevccannsnesare 


AUDEL, Publishers, 49 W. 23 St., New York 10, N.Y. 


day free trial, ff ( will remit $2 in 7 days and $2 monthly 
until $8, plus shipping charge, is paid. Otherwise i will return them, 
Name. 
Address. 
Occupatio: 

PE12 
Employed by. 


TECHNICIAN— 


the easiest Ham ticket to get— 


ire eas METER PHONE! 
=a > 


Here’s the Ideal transmitter—the 
sermsatlonal new 
WRL ELECTRONICS 


GLOBE SCOUT 


Full 55 watt talk power (high 
level plate modulation), band> 


in Pus 
BYN14" x8” 

gomplete Kit, with tubes $89.95 
ne cen wired, ready to 


handsome cabinet 


NOVICES! 


See Before You Buy! 


Come to 


Ham Headquarters, USA, 


For the most results 
and fun per dollar, the famous 


WRL GLOBE CHIEF 


is your best buy! ee 
S 


OR, send 50¢ for the com a nf 3 
plete big 32 page Instruc. canes oa ie Be Roviee 315 
tion Manual (Reg. Factory wired and tested. $67. 30 


Send only 20% with order. 


ore you’ t our 
money! (Your 50¢ credite Balance on EASY 
toward any WRL Trans. MONTHLY PAYMENTS! 


HARRISON 


“HAM HEADQUARTERS, USA... Since 1925" 
225 Greenwich Street New York 7, N. Y. 
BArclay 7-7777 
(Also in Jamaica... at 144-24 Hillside Ave.) 


}> 
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Send card for How-to-get-here” guide, and 
picture of hundreds of bargains i in Like-new 
Receivers and Transmitters in the famous 


HARRISON TRADE-IN CENTER 


Short-Wave Report 
(Continued from page 74) 


The following is a resume of the current 
reports. All times shown are EST and the 
24-hour system is used. At the time of com- 
pilation, all reports were correct. Station fre- 
quencies and/or schedules may change with 
little or no advance notice. 

Argentina—LRA, Buenos Aires, 9690 kc., 
carries an Eng. newscast at 2325-2340; s/off 
at 2343. They verify but it takes a long time 
to receive an answer. (286) 

Belgian Congo— OTM, Leopoldville, has 
moved slightly from 9380 to 9385 kc. and is 
powerful around 0000-0030 with classical 
music. (166) 

Belgium—Brussels continues to be well heard 
with its World Fair Radio program on Sat. 
at 1815-2000 with news, music, and talks in 
Eng. on 9745 ke. This is parallel to 15,335, 
11,850, and 9705 ke., and relayed by Leopold- 
ville (Belgian Congo) on 9655 kc. (61, 279, 
and 298) 

Brazil— PRA8, R. Clube de Pernambuco, 
Recife, 6015 kce., has been noted at 2115 with 
classical music. This is the first time it has 
been reported. (275) 

PSH, Agencia Nacional, Rio de Janeiro, is 
being tuned on 10,220 ke. from 1715 s/on to 
1800 s/off with music and native language. 
This is a hard one to log! (10) 

British Guiana—Here are three reports on 
ZFY, Georgetown. 

The 5981-kc. outlet is being noted at 0455- 
0517; news in Eng. at 0500 is followed by a 
religious program. (JM) 

The 6035-kce. outlet is tuned with very good 
signals from 0415 daily (from 0440 Sundays) 
in English. On some days it may suffer QRM 
from New Caledonia (Radio Noumea) on the 
same channel. (104) 

One of the rarely heard xmtrs is on 9440 
ke. It was noted recently from 1815 to 2145 
s/off with talks and music, interrupted by 
news of election returns. (275) 

Burma—An unidentified station noted on 
9543 ke. is believed to be Rangoon. It is 
heard with “Radio Newsreel” at 1000 followed 
by a mixture of Eng. language and native 
music to 1030. Very little is readable and the 
11,764-ke. outlet is not even heard. (39) 

Dominican Republic — Another station re- 
ported for the first time is HI1R, Voz de 
Fundacion, San Cristobal, on 6175 ke. It is 
heard at 1900-2005 in Spanish; the IS is 
four gongs. (76) 

Ecuador—An unidentified station tuned at 
0000-0100 with L. A. music and Spanish 
anmts on 5566.5 kc. is believed to be HC4BQ, 
Radiodij Feliz voz de Simpatia Manabita, 
Manta. QRM, QRN, and aero stations on 
the channel make reception ‘difficult. (23) 

Egypt—The Egyptian B/C Service, Cairo, is 
easily heard at 1830-1900 in Portuguese and 
at 1900-1930 in Spanish to South America on 
9790 ke. (104) 

The outlets on 17,915 and 17,778 ke. are 
noted at 1400-1520 in Eng. and French to 
Europe with usually strong signals being re- 
ceived. (RB, GC) 

Ethiopia—Radio Addis Ababa has an Eng. 
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ASSEMBLE YOUR OWN 


WALKIE-TALKIE RADIOPHONES 


for as little as 


$6.98 


plus accessories 


Specifications: Tunes 144-148 mc. | to § mile range (depending on 
terrain) with 18 inch antenna and much more with directional beam 
antenna. Variable frequency transceiver circuit. High level ampli- 
tude modulation. Silver plated tank circuit and many other ex- 
clusive features assure maximum efficiency and long battery life. 
Fully portable — no external connections ever needed. Meets FCC 
requirements for general class amateur license. No minimum age 
requirement. 

The following components are all you need to assemble a 
complete walkie-talkie as illustrated: 
Factory wired and tested transceiver chassis complete with 
VHF dual tube ; : $6.98 
High output carbon mike with coiled cord $2.49 
Miniature mike transformer bia $298 
Powerful alnico magnet headphone $1225 
Strong 16 gauge aluminum case (7“x5"x3") with all 
holes punched, battery compartment, battery switch 
plus all hardware and fittings including 18” antenna. $3.98 
Case finished in gray hammertone if desired $45 


Both models use standard batteries available at your local radio 
store. All components guaranteed for one year against defects 
in manufacture. 
HOW TO ORDER DIRECT FROM FACTORY: 

Check each item desired and add 5%, 

of total for postage and insurance. 
Orders not paid in full will be sent C.O.0. for the balence due. 
Ail C.0.0. orders must include $2.00 deposit. 


MAIL TO: 


All orders immediately acknowledged. 


for as little as 


$14.98 


plus accessories 


Specifications: Tunes 50 to 54 mc. 1 to § mile range (depending 
on terrain) with 24° antenna and much more with directional beam 
antenna. Crystal controlled transmitter and variable frequency 
receiver with R.F. stage. Silver plated coils, highest quality com- 
aeebee and exclusive design assure maximum efficiency and long 
attery fife. Fully portable — no external connections ever needed 
Meets FCC requirements for technician and general class amateur 
license a3 well as civil defense and other special services. Available 
also on aeighboring frequencies at slight extra cost. 


The following components are all you need to assemble a 
complete walkie-talkie as illustrated: 


Factory wired and tested transmitter-receiver chassis complete 

with all tubes 0c cosseeessen 14.98 
Very active quartz transmitting crystal ground to .01% of 

your desired ‘Peqvensy and hermetically sealed ............ 
Western Electric communication type telephone handset with 
push-to-talk switch and standard core . 

Coiled spring cord if desired 

Handset input transformer 

Handset output transformer . ‘ —e 33 
Strong 16 gauge aluminum case (8"x5"x3") with all holes 
unched, battery compartment, battery switch, telephone 

ay cradle plus all hardware and fittings including 24” 

antenna and loading coil 

Case finished in gray hammertone if desired 

Adjustable shoulder strap (not shown) if desired 


SPRINGFIELD ENTERPRISES 
Manufacturing division 
Box 54-E Springfield Gardens 43, N. Y. 


$ 3.98 
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e Lifetime Guarantee 
© Unexcelled Quality 


© Popularly Priced 


ask your sound jobber 
for a demonstration... loday! 


CLETRON INC. 


CLEVELAND 3, OHIO 
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B R A i N i A Cc session on 9620 and 15,080 ke. at 0500-0600 
A BETTER BRAIN CONSTRUCTION KIT! 


daily. (WC) 
Formosa—The Voice of Free China, Taipei, 


ineluses Complete Geniac Aes is heard on 15,235 kc. at 0005-0030 in Eng., 
56 ee econnainines followed at 0030 in Cantonese. This broad- 
Build your own tiny y cast has been noted so far as being on 
Genius Computers Tuesdays only. (EC) 
Sclentific—Iinstructive BED67, Taipei, 15,345 kc. is heard with 
Entertaining—Safe . “The Little Dragon” at 0700-0730 in Eng. 
ee cenues: precueaels aaah . Y Pop records continue to 0805 but the broad- 
Blsieliclagt sian maven: "i cast is often jammed. (23, 59) 
yourself" Brainiacs : 4 France—Paris is conducting a test pgm to 
South America at 1755-2100 with L. A. rec- 
cdl and parts for all 33 Genlacs and 13 Tyniacs ords and frequent anmts in French, Spanish 
Too small electric brain machines and toys whieh can think and Portuguese on 9492, 9680, 11,845, and 


or display intelligent behavior , . . including several semi- 
automatic computers. Each one works on 1 flashlight battery 
tet a tuglS FUN to make. FUN to use and play with... and 
THACHES you something new about electrical computing and 
reasoning circuits. Originated and produced exclusively by 
Berkeley Enterprises, Brainiac is the result of 7 years develop- 
ment work with miniature brains, Including Geniac, Tyniac. Tit- 
Tat-Toe Machine pictured in LIFE Magazine. Simon, Squee. etc. 
WHAT CAN YOU MAKE WITH GRAINIAC? Logic Machines: In- 
telligence Test, Sytiogism Prover, Boolean Algebra Cirenlts . . . 
Game Playing Machines: Tit-Tat-Toe. Nim, Black Match .. . 
Computers: To add, subtract, multiply or divide, using decimal 
or bina numbers . . . Cryptographic Machines: Coders, De- 
coders, Lock with over 15 million combinations . . . Puzzie- 
Solving Machines: Over 20 intriguing puzzles—with fascinating 
iJ lions, 

HAT COMES WITH YOUR GBRAINIAC? Brand new 100-page 
Brainiac Manual by E. C. Rerkeley on the how-what-why of 
electric brains—showlng how to make over 100 machines, 
« Introduction to Boolean Algebra for designing circuits. « Doz- 
ens of new wiring diagrams in exact template form to help 
beginners, « Design for new flip-top stand for easy assembly, 
attractive display, « Every part needed to build Geniacs, Tyniace, 
Brainlacs—over 400 parts inciuding control panel. switch discs, 
jumpers, improved wipers, bulbs, sockets, washers, wire, hat- 
tery tool 


DX Listener’s Award 
The Radio Society of Great Britain has 
announced a DX _ Listener’s Century 
Award. This Certificate may be claimed by 
any person not holding an amateur radio 
transmitting license who submits evidence 
that he has received signals from amateur 
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DX LISTENER'S 
CENTURY AWARD 


an 


R . . . everything you need, 
OW CAN YOU ORDER YOUR BRAINIAC? Simply send check or 
money order for $17.95 to Dept. P113 for each Brainiac Kit 


bes 333 


Soe 


.—————— - MAIL THIS COUPON. — —— — = — 71 


SSeS 


| Berkeley Enterprises, Inc. Dept. P113 { 
815 Washington St., Newtonville 60, Mass, 
I WANT TO BUY BRAINIAC, THE BETTER BRAIN KIT on your | 
MONEY BACK GUARA E OFFER. Please send me........-.- 


Brainiac Kit(s). I enclose............500205 in full payment. 
My name and address are attached. 


This is to Certity nur 


pe 

ea |Z a 25 WATT rs me 
high fidelity el ee ee eee 

Amplifier-Preamplifier Kit savanna ena 


complete —on one chassis : 


radio stations located me 
tries. The award cost is 7/- ($1.00), and the 
rules governing the award are set out on 
page 124 of the September 1956 issue of the 
R.S.G.B. Bulletin. Further inquiries may 
be addressed to Mr. John Clarricoats, 
G6CL, R.S.GB., New Ruskin House, Little 
Russell St., London, WC 1, England. 


15,365 kc. They are asking for reports. (RB, 


95 NR, 10, 59, 104, 150) : 

DRE EM cael) Ca) sS9' French Equatorial Africa—R. Brazzaville 
Pop top quality ice ate dia ae ley eee has been found on 11,745 kc. from 1745 to 
system on a single chassis in kit form, at a cep- 3 : 
tionally low price. Only the most advanced high- 1755/close with Eng. pgm, anmts and ID in 
fidelity circuitry and the finest available compo- French. QRM was noted from Moscow on 
a orate Mn Alaa ie aad ate UAE 11,740 kc. and Japan on 11,750 kc. When this 
Undistorted power output is guaranteed to be 4 s i 
watts at any frequency from 20-20,000 cps. Inter- channel is used, the 5970-kc. outlet is not 
modulation distortion is less than 1% at rated power heard, and vice-versa. (61) f ’ 
alee iene eae au ol aes pening eve Germany (East}—Radio DDR, Berlin, is- 
qualizer has position, with exclusiv . } 2 ‘ 
Master calibrating feature on treble control for ac- heard oy on 9730 ke. at 1730-1800 in 
curate compensation of AES, NAB, Orig. LP and 78 English. ( 89) y 
characteristics. Easy assembly. Dimensions: 141% Haiti — Radio Commerce, Port-au-Prince, 


wide x 9” deep x 5144” high. 
Model 21K. Net Price... .$59.95 
Cabinet... ctor serene 7.50 


has changed from 9485 kc. to 9545 ke. for 
4VC and is scheduled in Eng. on Sundays at 

‘ ane 1700-1730. They also have Eng. on Tuesdays, 
At your aaa TARE Thursdays, and Fridays on 4VB, 5980 kce., at 


2100-2115. (104, 226, 308) 
-MASTER CORPORATION Cig COLD ; 
35 front St. Brookivn iN. Y. India—Delhi on 15,105 ke. is being heard at 
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A special Pre-Publication Offer to readers of Poputar ELectRoONics 


& ‘ be 
& MUSIC REVIEW 


Become a Charter Subscriber to America’s newest, 


most exciting magazine for high fidelity enthusiasts 


This is your invitation to become a CHarTER 
SusscriBer to HiFi & Music Review, the 
most important publishing project in the his- 


tory of high fidelity! 


Five years in the making, this new Ziff-Davis 
monthly brings you a completely fresh ap- 
proach to the pleasure-filled world of hi-fi 
music and sound. For the first time, the vast, 
dynamic field of high fidelity music is show- 
cased in one magazine — authoritatively, 
completely, enjoyably. 


HiFi & Music Review will take you into its 
own test laboratory. In simple, down-to- 
earth language, you will learn what hi-fi 
equipment really is, how to recognize a truly 
hi-fi recording, how to select and place a sys- 
tem for the acoustics of your home. In short, 
you'll learn how to reproduce sound exactly 
as the recording artist intended it to be 
heard. Whether you're a beginner in hi-fi or 
an old hand ... here at last is the magazine 
for you — specifically designed for your 
needs, wants and tastes! 


A Great Parade of Classical and Jazz... 
. Conductors, Composers, Performers 


You'll tour the world of music. Composers 
and musicians, conductors and arrangers, 
classicists and jazz buffs discuss their works, 
their new plans. A panel of experts analyzes 
the best of the 200 recordings and tapes re- 
leased each month. You will learn how to 
build a fine record collection, make your 
own tapes. yo 


MRONEY-BACK GUARANTEE 
HE. at any time, of for any cea- 
son, you are nol satisfied with 
HiFi & Music Review, we will 
Immediately send you a 100% 
tefund on the unused part of 
yoor subscriptions 


First Issue: January, 1958. 


| Solietintedentinniadiadadiedieiedietet i at ae 


From jazz groups to string quartets... the 
New York Philharmonic to the big band of 
Kenton... the mood music of Gleason to 
the etudes of Chopin... Brubeck . . . Erroll 
Garner... Mantovani... Scarlatti... 
Satchmo... Beethoven. . . Stravinsky .. . 
stereo tape or 3343 rpm—whatever in the 
incredible world of music and sound in- 
terests you most — you're sure to find it in 
HiFi & Music Review. 


an 8 Months for only $2 | 


Because we believe that you are the kind of 
person who will best appreciate a magazine 
of this scope and caliber—you are cordially 
invited to become a CuaRTEer SUBSCRIBER at 
the special rate of 8 months for only $2. 
Upon publication, HiFi & Music Review 
will cost 35¢ a copy, but this special pre- 
publication offer saves you more than 28% 
over single-copy costs... brings you 8 big 
issues at only 25¢ each. 


HiFi & Music Review will be lavish . . . gen- 
erously illustrated, printed on the finest 
glossy paper obtainable. Because of its costly 
production, it will be published in a limited 
“collector's item’ edition. 


If you subscribe right now, you will be cer- 
tain to receive a first-edition copy of Volume 
1, Number }, and a handsome CHarTER Sus- 
SCRIPTION CERTIFICATE, suitable for framing. 
Again, supplies of first-edition copies will 
be limited, so please fill out and mail the 
application below today. 


Hifi & Music Review, 64 East Lake Street, Chicago t, ill. 
Please enter my Charter Subscription to HI Ft & MUSIC 
REVIEW to start with Vol. 1, No. 1, in Jonuary, 1958- 
ot the special rote of 8 mocihs for only $2. Also send my 
Charter Subscription Certiticare 


O Payment Enclosed. 


O Bill me. 


Save us billing costs end we'll odd on extra 
issue free-moking 9 tisues for only $2? 


E127 


Nome. ‘ _ 


Address___ 


City. 


BUI THIS ORGAN 
=== and save 


50% 


2-manual Horseshoe 
mode}! shown. 


14 models... from 1 to 4 manuals 


These magnificent electronic instruments look and sound 
like giant pipe organs! Exclusive features include inde- 
pendent ranks of tone generators... split vibrato... 
dual expression pedals ... plus many other features. 


DO YOU OWN AN ORGAN? 

. add this set of genuine 
percussions or new elec- 
tronic stops, for wonderful 
new sound-effects. 


ELECTRIC TOY-COUNTER—»> 


CONTROL 
BOX 


FOR COMPLETE INFORMATION SEND $1.00... 


for Catalog and Brochures which illustrate various 
“Build-It-Yourself Organs’’ and percussion Kits, In- 
cludes parts-lists, prices and additions, conversions and 


attachment to organs, 
Dept. 21 


ELECTRONIC ORGAN ARTS, INC. 
4878 Eagle Rock Blvd., Los Angeles 41, Calif. 


Eliminate Battery Troubles with the all new 


BATTERY INSURANCE COMPUTER 


The revolutionary new elec- 
tronic discovery—the BAT- 
TERY INSURANCE COM- 
PUTER-eliminates forever the 
needless ‘“‘dead” battery by 
quick charging or trickle charg- 
ing your present automotive 
battery automatically. Your 
present battery will serve you 
indefinitely with the aid of this 
all new concept of maintaining 
an adequate charge — THE 
Seco INSURANCE 
COMPUTER 

Manually Sentrelled model 

Computer controlled model 

Specify make and year of car—12 or 6 volt system. 


MacFarlane Industries, P.0. Box 33, Redondo Beach, Calif. 


"OROABCASTS TO ANY HOME OR CAR RADIO WITH- 
OUT WIRES OR HOOKUPS! Wt. only 5 ox. Size (1 4gx24x 
4%"). Built-in telescoping antenna. Powerful Transistor— 
sensitive microphone. Frequency, wetter, break-in switch! 
Runp for weeks on self-contained flash] ix! te basteries, Du- 

rable Hastie cage. pala oi ‘Radio paikte rou CAN TALK 
0 YOU R FRIENDS K OR MORE 

TWAT ‘Talk up tot teste an pee tae 

bilest INSTANT OPERATION! Just push button to 

talk! No license needed. Uses pnd ctaee! field misanetle 
radiation. Useful and reat fun in a million wa: 
GUARANTEED TO WORK, 1! YEAR SERVI 5 
GUARANTEE. 


nN Lwo autoro- 


ad ONLY 3% 00. (cash. ck, mo) and pay post- 
mal Co. e oF end $11.98 for prepnid 
eee: COM PLENE REA YY TO OPERATE with 


instructions and undoes ae aa gand tricks for proads 
caste thru say radi tio yo u desire. Price may zo up soon 

t your NEW POW UL RADIO WALKIE ALKA 
Ow: Avsilable only from 


" WESTERN RADIO, Dept. REL-12, KEARNEY, NEBR. 


a 


1450-1645 in Eng. to Australia and New 
Zealand. This test pgm carries Oriental 
music and is dual to 11,710 and 17,860 kc. 
The 11,710-kc. outlet is better at times. (59, 
101, 234) 

Another Delhi outlet, 15,090 kc., is fair to 
good at 1445-1545 in Eng. to Europe and 
England with news, talks, and native Indian 
music. (61) 

Indonesia—Those who have not received a 
verification from YDF6, Djakarta, 9710 kc., 


SHORT-WAVE ABBREVIATIONS 


A—Approximate frequency 
anmt—Announcement 
BBC-—British Broadcasting Corporation 
c.w.—Morse code 

Tey ueiee 

ID—Identity, adentlaeation 
1S—Interval signal 

ke.—Kilocycles 

kw.—Kilowatts 

L.A.—Latin America 
N.A.—North America 
pgm.—Program 

QRM-—Station interference 
QRN—Atmospheric interference 
R—Radio 

s/ofi—Sign-off 

s/on—Sign-on 
xmsn—Transmission from station 
xmtr—Transmitter used by station 


can try a second report after nine months. 
The reply to that is averaging about two 
weeks. YDF6 can be tuned at 0600 to 
AuStralia and at 0930 to the U. S. A. with 
news at 0945. (286) 

Iran—Radio Teheran, 9680 kc., has Eng. at 
1500-1530 (news at 1500), dual to 15,100 kc. 
The 1400 xmsn is in Turkish, Russian, and 
Arabic. (286) 

A late report indicates that the 15,100-kc. 
xmtr has moved to 17,700 kc. and is being 
noted at 1330-1530. (CH) 

Italy—Rome can be heard on 9575 and 6010 
ke. at 2125-2145 to N.A. in Eng. with news 
and music, and on 15,400 and 11,905 kc. at 
1915-1935 in Eng. to N.A. and at 1935-1955 
in French to Canada. (CH, 61, 298) 

Jamaica—Voice of Jamaica, Kingston, has 
been found on 17,493 kc. at 1645-1700. They 
verified by airmail in eight days. (226) 

Japan — Radio Japan has changed from 
17,825 kc. to 17,855 ke. and is being well heard 
generally to Eastern N.A. at 1800-1900. The 
parallel channel, 15,325 kc., is not heard in 
many areas. (26, 59, 226, 240) 

Jordan—Hashemite Radio, Ramallah, has 
Eng. on 6060 kc. at 0630-0700 daily. (WC) 

Kenya—R. Mombasa, ZHW6, Kisumu, has 
changed from 4923 kc. to 4965 kc. It was also 
noted, apparently testing, on 4985 kc. (MW) 

Lebanon—Beirut has been noted on 8007 ke. 
from 1610 with instrumentals, and from 1647 
with Arabic music. (166) 

Liberia—According to a verification, ELWA, 
Monrovia, transmits as follows: to Ghana 
and French West Africa at 0145-0415 and 
1445-1645 daily and at 0215-0545 and 1445- 
1815 Sundays only on 4835 ke.; to N.A. at 
2000-2130 on 9650 and 21,535 ke. European 
listeners can also try for ELWA on 710 ke. at 
0145-0415 and 1315-1645 daily, and at 0215- 
0545 and 1145-1815 Sundays only. Another 
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xmsn is reported on 15,200 and 21,535 kc. at 
1815-1945. (AF, SF, RM, JW, MW, 176) 

Malaya— The BBC Far Eastern Station, 
Singapore, is being heard well on 21,655 ke. 
from 1100 to 1150/close, relaying programs 
from BBC, London. It operates dual to 
17,890, 15,310, and 9690 kc. The schedule is 
0915-1150. (61) 

Monaco—3AM3, 6035 kc., and 3AM4, 7140 
ke., Monte Carlo, are excellent at 0030 s/on 
but fade by 0330. All programs during this 
time are in French. These stations are also 
noted with religious programs in Eng. on 
Mondays, Wednesdays, and Thursdays at 
1705-1735. (104, 289) 

Netherlands—Hilversum has changed fre- 
quency and is now using 6025 kc. rather than 
the 19-meter outlets. The daily pgm to N.A. 
begins at 2130, lasts about 40 minutes. (298) 

Netherland New Guinea — Radio Omroep 
Nieuw Guinea, Biak (formerly Hollandia) is 


RADIO CLUBS 


There are several radio clubs and organiza- 
tions to which you may wish to belong. Here is 
a brief resume of the larger clubs. 

Newark News Radio Club {NNRC)—The 
NNRC issues a monthly bulletin covering the 
broadcast, ham, FM, TV, short-wave broadcast 
and short-wave commercial bands. A_ year's 
membership is $4.00, and a sample bulletin and 
application blank may be had by writing to 
NNRC, 215 Market St., Newark I, N. J. 

Universal Radio DX Club (URDXC)—The 
dues of $3.00 covers membership and a total of 
19 bulletins yearly which cover the short-wave 
broadcast and ham bands. Complete details 
are available from URDXC, 21446 Birch St., 
Hayward, Calif. 

International Shortwave Club (ISWC)— 
This club issues a monthly bulletin covering the 
short-wave broadcast and ham bands. Complete 
details on membership requirements and dues 
can be obtained from ISWC, 100, Adams Gar- 
dens Estates, London, SE 16, England. 

DX-Club—As mentioned in the September 
column, a new club, mainly for ham band DX'ers, 
has come into being. Dues are $2.00 ($3.50 to 
foreign countries except Canada and Mexico}. 
They have recently issued their first bulletin and 
it contains 4/2 pages of interesting items for 
ham DX'ers. Complete information is available 
from Allen Kelly, President, Route 3, Box 354-A, 
DeRidder, La. 


heard daily at 0400-0730 on 7190 ke. in 
Dutch. (WC, 275) 

Nicaragua—A station that is off the regu- 
lar s.w. bands is Radio Atlantico, Bluefields, 
on 7753 ke. This all-Spanish station is usu- 
ally heavily QRM’ed by c.w. stations of the 
various services but the ID is easily read. 
It is heard from 2200 to 2300 s/off. (286) 

Portugal — Lisbon is widely reported and 
can be tuned as follows: on 9636 ke. at 2240- 
2300 s/off to N.A.; on 17,895 kc. in Portuguese 
at 1215-1300 with news at 1230; on 21,495 
and 17,880 ke. in Eng. at 0815-0915 with news, 
talks, and classical music; on 15,100 ke. in 
Portuguese at 2000-2300 and on 11,840 ke. at 
2115-2300. (CB, 59, 61, 104, 210) 

Reunion—St. Denis, 7170 kc., 100 watts, is 
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tape recordists... 
get this 


BONUS GIFT 


when you buy 
Soundcraft Tape 


“SOUNDS OF CHRISTMAS” 


“Adeste Fideles”’—‘Silent Night’—"Rudolph the Red- 
Nosed Reindeer’— and others 


A high fidelity tape recording featuring 
The Street Singer Caroleers- full orchestra and chorus. 


The spirit of Christmas captured in sound! — the best- 
loved of traditional Christmas melodies... joyous... 
nostalgic... reverent...as much a part of the holiday 
season aS decorations on the tree! 


A collector's item...not for sale at ey b 
any price ... this 15-minute high fidelity —<\haaeiane 
recording is yours FREE, except for post- 
age and handling, when you buy any 7” 
reel of Soundcraft Tape. See your Sound- 
craft dealer now, or write us for his 
name... he'll tell you how you can get 
“SOUNDS OF CHRISTMAS” recorded on your 
tape. Not only the “SOUNDS OF CHRIST- 
mas” but the sounds of all the year 
sound better on Soundcraft Tape! 


ness SOUNDCRAFT cov 


10 East 52nd Street, New York 22 ‘ 
West Coast: 338 N. LaBrea, L. A. 36, Calif. R18 
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U. S. ARMY 


SIGNAL GUN 


$8.95 


(plus $1 post. & hand.) 
$2 dep. bal. C.0.D. 


Brand new. Complete with tripod, gun- 
stock, goggles, remote control, carrying 
case and official instruction manual. 

Code speed 10 words per minute. Range 


up to 5 miles. White or infrared beam. 
Fixed or portable operation. ° 


10-DAY MONEY BACK GUARANTEE 
NO LICENSE REQUIRED 


SIG SUPPLY 
Box 118, Bergen Sta., Jersey City 4, N. J. 


Can you think faster 
than this Machine? 


GENIAC set up to do a problem in check valve research 

Be careful hefore you answer. GENIAC the first. electrical 
brain construction kit is Squipped to play tic-tac-toe, cipher 
and encipher codes, convert from binary to decimal, reason 
(in syHogisms) as well as add, subtract, multiply and divide. 
Specific problems in a variety of fields—actuarial, policy claim 
settlement, physics, etc.—can he set up and solved with the 
components. Connections are solderless and are conipletely 
explained with templates in the manual, This covers 33 
circuits and shows how new ones can be designed. 

You will find building and using GENIACS a wonderful expe- 
rience; one kit user wrote us: ‘this kit has opened up a new 
world of thinking ito me.’* You actually see how computing. 
problem solving, and game play (Tic-tac-toe, nim, ete.) can 
be analyzed with Boolean Algebra and the algebraic solutions 
transformed directly into circuit diagrams, You create from 
over 400 specially designed and manufactured components a 
machine that solves problems faster than you can express them, 


——————-MAIL THIS CourPON. ——————.- 


SCIENCE KITS, Dept. PE-127E, Oliver Garfield Company 
126 Lexington Avenue, New York 16, N. Y. 


Please send me: 
GENIAC Electrical Brain Construction Kit and Manual, 


$19.95 (East of Mississippi) 

$20.95 (Flsewhere in United States) 

$21.9S (Outside the United States) kc eee e reece 
Returnable In seven days for full refund if not satisfied, 


Tcenclose GS... esi.vslveicderectc. in full payment. 
My name and address are attached, 
132 


being noted from 2315 with all programs In 
French, The 40-meter amateur stations pro- 
vide much QRM. (286) 

Saudi-Arabia — Jidda is being tuned on 
11,850 ke. at 0600-0620. It is also scheduled, 
but inaudible, at 1200-1300 on 6100 kc. (11) 

Sierra Leone—Freetown Calling has been 
heard on 3316 kc. at 0145 s/on. Eng. news 
is presented first; then the broadcast con- 
tinues in native language. The signature 
tune is played on a native instrument. They 
verify by letter. (FW) 0 

South Vietnam—Radio Saigon, 7290 kc., is 
heard well at 0830-0900 with native music 
and Vietnamese and French language. This 


SHORT-WAVE CONTRIBUTORS 


Cleveland Billey (CB), Mahaica, E.C.D., British 
Guiana 

Robert Brock, Jr. (RB), Nashville, Tenn, 

Tom Buckley (7B), Snyder, N. Y. 

Esther Cottingham (EC), Redwood City, Calif, 

Glenn Cuthrell (GC), Maxton, N. C. ; 

Warren Chamberlin (JC), Riverside, Calif. s 

Arno Feltner (AF), New Braunfels, Texas 

Doug Ferris (DF), Bakersfield. Calif. 

Steve Foisey (SF), Keene, N. H, 

Clayton Hallmark (CH), Shelby, Ohio 

Joseph Merritt (/A1), Atlanta, Ga. 

Richard Miller (RAf), Englewood. N. J. 

Nathan Reiss (NR), New York, N. Y. 

Steve Tobe (ST), Niagara-On-The-Lake, Ont. 

Frank Weaver (FI), Grosse Point, Mich. 

James Wade (JW), Saint John, N. B. 

Michael Ward (AI), Chappaqua, N. Y. 

Martin Potter (10), London, Ont. 

Chuck Maxant (11). Baldwin, N. Y. 

Peter Risse (23), Atlanta, Ga. 

Floyd Backus (26), Richmond. Va. 

Ross Brownell (39), Vancouver, B. C. 

Grady Ferguson (59). Charlotte. N. C. 

John Beaver (61). Canon City. Colo. 

Bill Hutchinson (76), Baltimore. Md. 

Bernard Brown (101), Derby, England 

Ed Kowalski (104), Philadelphia, Pa. 

J. Art Russell (749), San Diego. Calif. 

Camilo Castillo (750), Panama. Rep. of Panama 

George Cox (166), New Castle, Del. 

Eugene Simpson (176), Arlington, Mass. 

Andre Myron (210), Valleyford, Wash. 

William McK. Bing (226), New Orleans, La. 

Jack P, Hughes (234). Montreal, Que. 

Bill Roemer (240). Bowling Green, Ky. 

James Carlile (275), Columbus. Ga. 

Don Davenport (279), Monroe, Wis. 

Maurice Ashby (286), Wichita, Kans. 

George Alfman (289), Norwich. Ohio 

Robert Miller (298), Philadelphia. Pa, 

John Buttolph (303), Skaneateles, N. Y. 


is a daily xmsn in the Home and Overseas 
Service. (61) 

Spain — Radio Nacional Emissora (RNE), 
Madrid, has been found on 9590 ke. from 
2225 with Spanish music. (59) 

RNE has also been noted on the very low 
frequency of 2510A kc. from 2340 with the 
regular N.A. Service. Has anyone else heard 
it here? (275) 

Radio Alerta, Valencia, 6950A kc., is noted 
at 1500-1600. Do not confuse this with the 
regular RNE stations. (11) 

Spanish Guinea—Bata, Rio Muni, 7698 kc., 
was noted from 1650 with vocals in Spanish. 
It appears to be under-modulating. (166) 

Sweden—Stockholm has moved from 15,240 
ke. to 11,705 kc. to the Middle East, and from 
17,840 ke. to 11,880 kc. to the Far East. (10) 

Switzerland—Frequency and schedule 
changes of Radio Switzerland, Berne, are as 
follows: to the United Kingdom and Ireland 
at 1345-1530 on 9656 and 7210 kc.; to South- 
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BETTER SHORTWAVE 
RECEPTION 


This all-new handbook by Wm. Orr, W6SAI 


covers the shortwave field for the SWL and 
radio ham. How to hunt DX! 
verification 


How to obtain 
ecards! ‘Do-it-yourself’ radio 
projects! How to buy a second-hand receiver! 
The best antennas for SW reception! How to 
align your receiver! DX tuning hints! Jam- 
packed with data andinformation! Order now! 
—To be released December, 1957. Order your 
advance copy now. Price, $2.85. Send to: 


RADIO PUBLICATIONS, INC., Dept. 12, Wilton, Conn. 


ORDER BY MAIL AND SAVE! 
TV PICTURE TUBES 


12LP4A $ 8.95 20CP4. . + $13.90 
$10.95 21EP4 
$10.95 21YP4 

ZACPR4S (6 Mol) arrcicescrceieierry a mn cere $23.95 


ZINPS: (6 Mo.) cee te ones cuss Ree ale $39.95 
Including old tube 


ONE YEAR WARRANTY 
ONE QUALITY—-ONE PRICE 
We ship Tubes Anywhere. Write for List 


PICTURE TUBE OUTLET 
3032 Milwaukee Ave. Chicago 18, Illinois 


BIG MONEY FOR YOU THROUGH 


V.S.1. ELECTRONICS & TY SCHOOL 
AGE—NO BARRIER—FUTURE UNLIMITED—EQUIP- 
MENT—ALL THE LATEST—TECHNIQUES—THE BEST 
APPROVED FOR VETS—CORRESPONDENCE OR 
RESIDENCE 

WRITE FOR YOUR CATALOG—NOW 
V.S.1. TELEVISION SCHOOL 


4570 Firestone Bivd. Dept. P.E South Gate, Calif. 


Ce ee ee a a 
A BICYCLE LICENSE PLATE 
for style and quick identifica- 
tion is sure to please your 
child. Bears his name or nick- 

fname (up to 8 letters). he = = 

g Plate is heavy steel in haked { 
enamel! colors. It can also be BOBBY 

| pinches to a tricycle or wag- 
on, postpaid, from me 3 
vauiea, Dept. A-77, 403 Market St., 

A 


WANT A BETTER JOB: BECOME AN 


ELECTRONIC ENGINEER 


ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DEGREE IN ELECTRONICS ENGINEERING 
Class enrollment limited to allow for Individual instrretions. 
Chartered by state of Camionnias Nonprofit-nonseetarian, co- 

educational—estahlished 26 year: 
APPROVED FOR VETS—ENROLL NOW! 
SEND FOR FREE CATALOG 


PACIFIC STATES UNIVERSITY 


1516 S. WESTERN AVE. Dept. M LOS ANGELES, CALIF. 


When Answering 
Advertisements 


Please Be Sure To Mention 
POPULAR ELECTRONICS 


December, 1957 


ALLIED’S 


ELECTRONIC SUPPLY CATALOG 
404 


value-packed 
pages 


ees. <s 


AS ee 


ns WEEE 


SAVE on 
everything in 
electronics 


EASY TERMS 
AVAILABLE 


WORLD’S LARGEST STOCKS 


Here’s everything in Electronics 
for Experimenters, Builders, Ama- 
teurs, Servicemen, Engineers and 
Hi-Fi Hobbyists: 


e Amazing Build-Your-Own KNIGHT-KITS 

oe Hi-Fi Music Systems & Components 

e Recorders & Phono Equipment 

e TV Tubes, Anteanas, Accessories 

e Public Address Systems 

e Amateur Station Equipment 

e Latest Test {nstruments 

o Industrial Electronic Supplies 

Parts, Tubes, Transistors, Tools and Books 


SAVE on everything in Electronics 
—get fast, dependable service— 
send today for your FREE 1958 
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CAPACITOR KIT 


handles 90% of ceramic capacitor needs 


The Sprague “Universal” Ceramic 
Capacitor Kit CK-4 contains 12 “Uni- 
versal’? Ceramic Capacitors... just 
four of these capacitors take the place 
of forty-two regular capacitors, with 
capacitance values from 400 uBF to 
-015 uF. Handy card tells how to con- 
nect leads to get capacitance you need. 
Only $3.96 net. See your jobber or 
send check or money order to SPRAGUE PROD. 
UCTS CO., 395 Marshall St., North Adams, Mass. 
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east Asia and Japan at 0745-0930 on 15,305 
and 21,605 kc.; to India and Pakistan at 
0945-1130 on 11,865 and 21,605 kc.; to Portugal 
at 1545-1600 on 11,865 and 9665 kc.; to Spain 
at 1600-1730 on 11,865 and 9665 kc.; and to 
Africa at 0015-0200 on 21,520 kc. in German, 
French, and Italian. (61) 

Uruguay—CXA7l1, Montevideo, is testing 
on 9515 kc. Tuesdays and Fridays at 1930- 
2130 with Eng. anmts and N.A. & L.A. pop 
music. This is apparently the forerunner of 
regular broadcasts to come later. Reports go 
to Radio Sarandi, Montevideo. (TB, DF, 59, 
149, 240) 

Vatican City—The Vatican Radio can be 
tuned in Eng. at 1000-1015 and 1315-1345 
daily on 7280, 9645, 11,685, and 15,120 ke. and 
at 1100-1130 Tuesdays only on 11,685 and 
21,515 ke. (ST) -f0- 


MAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
Among the Novice Hams 
(Continued from page. 83) 


power is delivered to the load constantly. 

Thus, a direct current of a given voltage 
will do more work per unit of time than 
an alternating current of the same peak 
voltage—exactly 1.41 times as much. But 
don’t jump to the conclusion that the 
power company is making a 30% profit by 
selling a.c. instead of d.c. 

Alternating current is rated in terms of 
its effective value*—the amount of work it 
will do in comparison to a unit of direct 
current. Therefore, one volt (effective 
value) of sinusoidal alternating current 
actually has a peak value of 1.41 volts. The 
effective value and the peak value of d.c. 
are always equal. 

Standard a.c. meters are calibrated to 
measure the effective values of alternating 
currents and voltages, rather than their 
peak values. Cathode-ray oscilloscopes 
show the peak values as well as the actual 
shape of the ac. wave. Peak-reading 
vacuum-tube voltmeters also indicate the 
peak values. 

Advantages of Each. The big advan- 
tage of alternating current over direct 
current for utility power is the ease with 
which it can be sent long distances from 
the generating plant to the consumer. It 
can be generated and distributed to strate- 
gically located substations at very high 
voltages—approaching a million volts in 
some installations. This means that every 
ampere of current represents thousands of 
kilowatts of power. As it is the amount of 
current to be carried that determines the 
size of wire that must be used in a trans- 
mission line, this high-voltage distribution 
permits carrying a maximum amount of 
power ona given size of conductor. 


* Also called the root-mean-square (r.m.s.) value after the 
mathematical method of computing the effective value. 
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At substations, the extremely high 
voltages are stepped down in huge trans- 
formers to a few thousand volts and 
transmitted to neighborhood “pole” trans- 
formers, where they are reduced to a safer 
117 or 235 volts before the power is de- 
livered to the individual customers. Such 
voltage division is possible because passing 
a.c. through a heavy-duty type transformer 
very slightly affects the amount of power 
available. It simply changes the ratio be- 
tween the current and the voltage. Thus, 
when the voltage is stepped down, the cur- 
rent available is increased, and vice versa. 

In contrast to a.c., once d.c. is generated 
at a given voltage, it is impossible to 
change that voltage with something as 
simple as a transformer. You can reduce 
both d.c. and a.c. by passing the current 
through a resistance, but this just wastes 
the unused power. To raise or lower d.c., 
you can use the current to drive another 
motor-generator (or dynamotor) to gener- 
ate the desired new voltage. You can also 
convert it to a.c.—step it up or down to 
the desired value—and then convert it 
back to d.c. 

Both systems are used to power mobile 
radio equipment from an automobile stor- 
age battery: In vibrator-type power sup- 
plies, for example, the vibrator, which is 


actually a vibrating switch, reverses the 
connections between the battery and the 
primary winding of the power transformer 
100 to 200 times a second, thereby convert- 
ing the d.c. from the battery to a.c. in the 
transformer, although not the sine wave 
a.c. shown in Fig. 1. This a.c. is then 
stepped up to the desired voltage in the 
transformer and reconverted to d.c. to 
power the radio. 

The higher power requirements of mo- 
bile transmitters are often taken care of 
by dynamotors driven by the battery and 
delivering 400 to 1000 volts, d.c. 

Radio Frequencies. All radio signals 
are alternating currents which differ from 
60-cycle power in frequency and in the fact 
that they are generated electronically in 
vacuum-tube oscillators, built up by r.f. 
power amplifiers, and maybe modulated. 

Amateur transmitters emit signals of 
frequencies between 1,800,000 cps and 148,- 
000,000 eps and higher. It is the rapidity 
with which they oscillate back and forth 
that makes them capable of being radiated 
into space from an antenna and of travel- 
ing great distances before being inter- 
cepted by a remote receiving antenna. 
(Just for the record, signals with frequen- 
cies as low as 10,000 cycles can be radiated, 
but if takes antennas several miles long 
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Yes, you get this biz, brand new book, ‘150 ¥ 
Radio-Television Picture Patterns and Gg 
Diagrams Explained,"’ absolutely FREE! Just off | 
the press. Gives complete 11 x 22” Schematic 
Diagrams on leading models Radio and TV Sets, 
Easy-to-read, large 81% x 11” pages, with full 
instructions on how to use the diagrams, A ‘'must’’ in every 
repair kit. You get this book as a FREE Gift for asking to 
see Govneis new 7-book set, ‘‘Applied Practical Radio-Tele- 
vision{’’ 
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radio-TV, electronics and electricity, 
EXTRA! 900 PAGE TV FREE! 
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COYNE 


December, 1957 


ELECTRICAL SCHOOL 


500 $ Dept. RBua Chicago 


Paulina St 


to do the job.) Also, tremendous amounts 
of power are required to span even moder- 
ate distances at such low frequencies, 
while low-power high-frequency transmit- 
ters are capable of sending a signal around 
the world under favorable conditions. 

Frequency and Wavelength. Electrical 
waves travel through space with the speed 
of light—186,000 miles or 300,000,000 me- 
ters per second. Consequently, the distance 
that a radio wave will travel in the time it 
takes for it to go through a complete cycle 
is equal to the distance traveled divided by 
the number of cycles, or: wavelength in 
meters = 300,000,000/frequency in cycles. 
As radio frequencies are usually given in 
kilocycles (thousands of cycles) or mega- 
cycles (millions of cycles), the formula is 
often written: wavelength = 300,000/ 
freq.xe. or wavelength,..... = 300/freq... 
Conversely, freq. .,.:., = 300,000,000/wave- 
length, vers. 

Substituting a few figures in the formu- 
las reveals that a 3750-ke. signal has a 
wavelength of 80 meters, a 7000-ke. signal 
have a wavelength of 42.86 meters, and a 
15-meter wave has a frequency of 20,000 ke. 

This relationship between the frequency 
and the wavelength of a radio signal is of 
great practical importance in designing 
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$13. 31 FOB 


HI-CURRENT TRANSFORMER 
e Heavy duty 115-y AC auto trans- 
former. Secondary 24-v at 30 amps. 
e Pxcellent for driving boys' elec- 
i pote 


motor with Ae stee 2-to-1 
DIAL PHONE reduction gear box, High torque. 
ta 200 rpm output, reversi- 
bie. tans on 6 or l2-v 
AC through rgeries resistors 
S. 


transmitting antennas, which must be of a 
certain length* for best results for a given 
frequency. Also, it is important that any- 
one planning to take an amateur examina- 
tion be able to determine frequency when 
wavelength is given, and vice versa, be- 
cause all classes of amateur examinations 
contain questions requiring knowledge of 
this kind. 


News and Views 


Dickie, KN4RJM, has made 11 contacts in 
eight states in his first six days on the air on 
the 40-meter Novice band. He is surprised at 
his good luck, because his antenna is only 
a 65’ piece of wire 13’ high with one end con- 
nected directly to his Heathkit DX-20 trans- 
mitter. Dickie plans to put up a new 
doublet, 22’ high . . . Gary, WN6NLF, has 
kept his DX-20 transmitter and Hallicrafters 
S-38D receiver hot in his first month on the 
air. His record is 49 contacts in six states. He 
transmits on a folded dipole antenna and 
receives on a 10’ vertical antenna. All work 
has been on the 40-meter Novice band... 
Paul, KNICZU, operates on the 80- and 40- 
meter Novice bands with a DX-20 trans- 
mitter and an old Hallicrafters Sky Cham- 
pion receiver. He would like to know just how 
old the receiver is. In two weeks on the air, 


* Usually an integral multiple of an electrical half-wave- 
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KESTER SOLDER 


FREE: ‘Soldering Simplified” 
16-poge booklet — Send for 
your copy todoy. 
KESTER SOLDER COMPANY 
4275 Wrightwood Avenue * Chicago 39, Illinois, U.S.A 


For TY, Radio Soldering 
Everything Electrical 


BETTER SHORTWAVE 
RECEPTION 


This all-new handbook by Wm. Orr, W6SAI 
covers the shortwave field for the SWL and 
radio ham, How to hunt DX! How to obtain 
verification cards! “Do-it-yourself” radio 
projects! How to buy a second-hand receiver! 
The best antennas for SW reception! How to 
align your receiver! DX tuning hints! Jam- 
packed with data and information! Order now! 
—To be released December, 1957. Order your 
advance copy now. Price, $2.85. Send to: 


RADIO PUBLICATIONS, ING., Dept. 12, Wilton, Conn. 
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Paul has worked seven states, five confirmed. 

Bill, KNZ2UNQ/K2UNQ, ran out of time on 
his Novice license but has now received his 
Technician license and is about ready to try 
again for his General. His Novice record was 
45 states worked, 34 confirmed, and five 
foreign countries. His transmitter is a WRL 
Globe Chief-90, running 75 watts, feeding off- 
center-fed antenna, and his receiver is an 
S-38D ... Tom, WN3LHE, runs his “Sandwich 
Box” transmitter described in the March, 
1956, issue of Popular E.ecrronics from the 
accessory socket on the back of his Heathkit 
AR-3 receiver. Running about three watts of 
power into a 40-meter dipole antenna on 7152 
ke., this combination has worked 13 states 
in one week of operation. His best report was 
RST599 from Florida. ... Al, KN9IDZ, likes 
to operate around 4:30 a.m.! It must be a 
good hour, because he has worked 22 states 
in less than a month of operating time. He 
transmits on a Heathkit DX-35 running 65 
watts and feeding a 40-meter dipole antenna, 
and he receives on an S-38D. 

John, KN@JLR, operates on 80 meters only 
with his DX-35. But he has made over 300 
contacts in 27 states, Canada, and Costa Rica 
in four months on the air. Receiving is taken 
care of by a National NC-100A and a Heath- 
kit AR-3 with a QF-1 Q-Multiplier. John 
offers to schedule anyone needing an Iowa 
contact, with a QSL card guaranteed, and 
will help anyone obtain his Novice license. 
... Don, K5BJN, has had his Conditional li- 
cense for two-and-one-half months. Adding 
his Novice score to his new stuff worked 
makes him WAS (Worked All States), most 
of Canada, Philippines (DU7), Japan (KA2), 
Costa Rica (TI2), Hawaii (KH6), New Zea- 
land (ZL) and others for 45 DX contacts. 
He uses a Johnson Viking II transmitter, a 
136’ Windom antenna, and a National NC-57 
receiver. Don operates mostly on 40 and 20 
meters now, but he does get on 80 and 15 at 
times. He will schedule anyone needing an 
Arkansas contact. ... John, KN4MOL, a Nov- 
ice since February, is waiting for his General 
Class license to come through. He has made 
over 200 contacts in 26 states, all confirmed, 
as well as England, Scotland, and Puerto 
Rico, although he has not received QSL’s 
(confirmations) of these foreign contacts. 
KN4MOL uses a DX-35 transmitter, a Na- 


ee 


Jim, KN1DCK, Fort Devens, Mass., with his Halli- 
crafters S85 receiver and Heath OX-35 transmitter. 
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AUDAX TONEARM KIT 


A screwdriver ...15 minutes of your time... 
and the fabulous Audax tonearm kit — that’s 
all yeu need to own your own compass-pivot 
Audax Professional Tonearm at a big saving! 
You'll find accurate assembly of this exclusive 
kit a very simple affair — with assurance 
that the final result will be as fine as 
factory-assembled units! Use any cartridge 
with your Audax arm. Thrill to the wonderful 
new difference it makes in your high fidelity 
system — a difference that confirms your 
wise choice in owning one of the finest 
tonearms ever made! 


12” Tonearm Kit $14.55 
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Audax “‘Micro-poise” .. . the 
gram weight scale with 
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Save dollars on experimenting by using qual- + 
ity surplus p-n-p audio transistors. | | 
} 


Receive our regular customer bargain fiver by 
mailing your yet-acquainted order today 


THE RESEARCHER 


P.O. Box 175 N. DAYTON STATION 
DEPT. P DAYTON 4, OHIO 


netted 


tional NC-98 receiver, 
antenna. 

Bob, KN4PEM, made only five contacts in 
his first two months on the air. His antenna 
was a 40-meter doublet fed with microphone 
cable in place of coaxial cable. Then, with 
the aid of Larry, K4LTM, he replaced the 
cable with RG-59/U coaxial cable. In the 
first week after the change, he made over 
30 contacts in 15 states. His best DX is Cali- 
fornia. Bob uses an AR-3 receiver and a 
WRL Globe Chief transmitter. He also offers 
to help others become hams. - Richard, 
WN6L2Z, uses a Johnson Adventurer trans- 
mitter and a Hallicrafters S-20R receiver 
with a preselector (external rf. amplifier) 


and a 120’ end-fed 


New Style Cail Letters 

The Federal Communications Commis- 
sion is running out of amateur call letters! 
By the end of 1957, it expects to exhaust 
its present supply of call letters with the 
single-letter W and K prefixes in the 
second and sixth call areas. A final de- 
cision as to what to do about this situa- 
tion has not yet been made; however, ac- 
cording to Miss Mary Jane Morris, Sec- 
retary of the FCC, new amateur stations 
and stations moving into the critical areas 
will probably be assigned a two-letter pre- 


fix from the group WA-W2Z. So don’t be 


surprised WA2’s and 
WA6's. 

As of June 30, 1957, there were 160,000 
amateur stations and 155,850 amateur 
operators authorized in the United States 
and its possessions. These figures do not 
include Novices. In the year ending June 
30, the number of amateur licenses issued 
as a result of examinations for new or 
higher class licenses were: Extra—180: 
General—7100; Conditional—4000; Tech- 
nician—6200; Novice—17,500. 

——————— EE SSS es 


added to it. In about six weeks on the air, 
he has worked 21 states—17 confirmed— 
Puerto Rico (KP4) and Hawaii (KP6). 
Bob, KN4RIV, runs 70 watts to a Globe Chief 
transmitter feeding a 40-meter doublet about 
31’ high. He receives with an S-38D receiver, 
In his first week, Bob worked five states. 
Contributors to News and Views: Dickie 
Loftin, KN4RJM (15), 404 Dakota St., Pied- 


if you soon hear 


mont, Ala.; Gary Andersen, WN6NLF (15), 
936 Anza Drive, Pedro Valley, Calif.; Paul 
Messinger, KNICZU, Pleasant St., Groton, 
Mass; Bill Dryden, KN2UNQ (15), 2231 


Brewerton Rd., Syracuse, N. Y.; Tom Wright, 
WN3LHE, 7415 Tilden St., Landover Hills, 
Md.; Albert R. Karel, KN9IDZ, 127 Eastern 
Ave. Clarendon Hills, Tll.; John Stewart, 
KN@JLR, 890 17th Ave., Marion, Towa; Don, 
K5BJN, Basin Park Hotel, Eureka Springs, 
Ark.; John Paul Francis, KNSMOL, RM3 USN, 
2508 Ellsmere Ave., Norfolk, Va.; Robert W. 
Smith, KN4PEM (15), 1605 Atlanta Ave., Ports- 
mouth, Va.; Richard McDonnell, WN6LZZ, 
7436 Amestoy, Van Nuys, Calif.; Bob Webb, 
KN4RIV, 1104 East Dakota St., Pensacola, Fla. 
Have a Merry Christmas. 73, 

Herb, W9EGOQ 
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iano Roll Par n Hi-Fi—Lawrence Cooke ee ) 
$ BOP eres Ssssried soe coliacenn es eae bee Te AMPLIFIERS 
eauaree Peubprr etl lat Promenaders. . eee ans e EREEZ AND 1,000's 
Bo ilis Special—Texas Favorites........... /RP- 
Ea, Music of George Gershwin—Sung by 9 top vocalists. .RP-102 OF OTHER ITEMS! 


3 for $9.00 


Has improvements such as vari- 
able capacity tuning and a high 
Q coll tapped at critical point 
for connection to xtal. Complete 
with headphone & instructions. 


= =, 
Portable Transistor 


RADIO KIT 


with Loudspeaker 


Hwouy | 
Order Yours 
TODAY! 


New Wilcox-Gay 
Brand New Models TAPE RECORDERS 


@ Push-button Keyboard Reg. $99.95 


@ Record Level Indicator 9 
@ Fast Rewind 

@ Records 2 Hours 

Dual channel. Records at 

714 IPS. Taker up to 7” Stock No, AM-28 
reels. 4 tube amplifier and built-in Alnico 5 speaker. 
Radjo-TV-Phono jack and external speaker Jack. 
Erases previous recording _uutomatically when re- 
cording. Can be used as PA system with external 
speaker. With 3” reel of tape and 5” empty reel. 
microphone, cabte eed plug. Case with removable 
cover. 14 x 12 x 8” 


BARGAIN STORES IN 


CHICAGO—623 W. Randolph St. 
CHICAGO—123 N. Western Ave. 
CLEVELAND—2020 Euclid Ave. 
PITTSEURGH—5918 Penn Ave. 
MILWAU KEE—423 W. Michigan 
BUFFALO—711 Main Street 


HI-FI RECORD 
$3583 PLAYER 


Stock No, RP-37 


Built-in high gain amplifier and 
speaker. Plays nll speeds and 
intermixes T—-10—12" rec- 
ords. Automatic shut-off. Dual 
erysial turnover cartridge. Port- 
able 2-tone carrying case. 

45 RPM Spindle for above—Stock No. RP-7 $2.37 


all 
“Symphony” Deluxe 
10 Watt High Fidelity A M Pp Li Fi E R 
© Output—10 Watts—Peak 15 Watts Reg. $49.95 Save $20.00 
® Response—20-20,000 eps 
Inputs for Radio, Tape, Phono ‘9995 


Output 4, 8, 16 ohms 


Bulld a radio that provides joud- 
Speaker reception over entire 
band. Diode type detector plus 
duat transistor audio  stases. 
Bullt-In high-Q loop antenna and 
large PM speaker. Over all size: 
Ta x S Kl”, Full instrue- 
tions included. Less battery. 

9 Volt Battery— 

Stock No. BA-37..... es. 11¢ 


How To Order From 


OLSON 


Mail your order to 1247-P S. 
Forge St., Akron 8, Ohio. Send 
remittance with order (add for 
postage Se for each dollars 
worth ordered—-10¢ for each 
dollars worth if you are more 
than 1000 miles away). OLSON 
REFUNDS. EVERY CENT NOT 
USED. Or—send no money— 
we'll skip C.0.D. and you pay 
mail or expressman for mer- 
chandise and postage. ALL MER- 
CIANDISE 100% GUARANTEED. 
ee eS ENUM ORDER 
$5. 


°° 


Built-in preamp for magnetic cartridge & equalization. Separate bass 
and treble controls. compensaied volume control. setector & equaliza- 
tion switch. Adjustable hum control. Outlet at rear of chassis. Op- 
erates on 110-120 V. GO cy. AC. 

Cage for above, Stock No. CA-S5... 1... ee eee eee eee $3.91 


Stock No. AM-54 


+ 
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Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 


Relieves Pain—Shrinks Hemorrhoids 


For the first time science has found a new healing 
substance with the astonishing ability to shrink hem- 
vrrhvids und to relieve pain—without surgery, 


In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place, 


Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem!” 


The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 


This substance is now available in suppository or 
ointment form under the name Preparation 1.* Ask 
for it at all drug counters—money back guarantee. 

*Reg, U.S. Pat. Office 
w 


2 WAY PORTABLE RADIO SET 


SENDS—RECEIVES UP TO 10 MILES AS SHOWN 
With built-in antenna or hundreds of miloa 
anit 40 meter (Novice) amateur rudio-hands—al 
cnst (3 tn 8 me). PORTABLE SELF-CONTA 
AB AIO BATTERIE 


DARD P 
Take it with y 
contact with ho 


SIMPLEFIED—PRACTICAL—Vull information g 
on quick onsy to get license. 


SEND ONLY $3.00 $9, yno) and ray postman 


ge on acrival or 
vend $14.95 for postpaid delivery. Compile: ii id 
all parts. tube, coils, plustoid eabi 

(Set of batteries $2.95; 

RED AND * 


I all 
WESTERN RADIO 


su MORSE CODE 


=, 
ey SENDING - RECEIVING - SPEED 
LV 


DEPT, BNE-12 KEARNEY, NEBR, 


Complete Instructions. 
Made Easy with 45 or 78 RPM Record. 
7 INCH 45 RPM...SEND $1.25 12 1NCH 78 RPM... SENO $2.25 
Prices Include Postage and Handling 
UNCLE SAM RECORDings + Dept. D12 
59 East Van Buren Street Chicago 5, lilinois 


Sold by leading hobby shops, radio-etectronic dealers, hi-fi record 
shops, chain and department stores everywhere. Dealer, Jabber, 
and Mait Order Firms inquiries invited. 


, WORLD'S LOWEST PRICED 


ADDING MACHINE 


COUNTS UP TO 999,999,999 
IDEAL FOR BUSINESS AND PERSON- 
AL USE—GUARANTEED ACCURATE. 
Not a toy, Operates with only a finger 


Vest Pocket 
Size 
FREE TRIAL 


$995 


fick. Adds, subtracts, multiplies, di- $3.04 in 
vides, Counts up to one _biltion. Pays Penna, 
for itself over and over, Idea! Gift—for Incl'g 
Business, Income Tax and School use. 30% Tax 


MONEY BACK GUARANTEE. Send 
hame and address. Pay postman only $2.95 plus 
postage. Benutiful rich-looking Leatherette Case in- 
cluded at no extra cost, Money back in 10 days if 
not detighted, AGENTS WANTED, 


CALCULATOR MACHINE COMPANY 
P.O. Box 126, Dept. EZ-S7, Huntingdon Valley, Penna, 


LEARN CODE THE E-2 WAY 


New... £-2 CODE Jr. uses electric pen- 
cit and printed-wiring. Draw electric Pen- 
cil down fettered stot and buzzer sounds 
dots and dashes. Operates on singte 
flashlight battery, At your tocal radio 
parts distributor. Write for free code 
booklet und name of your nearest store. 


AEROVOX CORP., New Bedford, Mass, 
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Always say you saw it in—POPU 


TO VOLUME 7 : 
->-July-Dec., 1957+. 


AMATEUR RADIO AND SWL 


Antenna Tuner, 


Soup Up Your Dx with 


(Doherty) oienncs heen epohaseesterencr eet 63 Nov, 
Code Practice Set, Subminiature {Louis}..... 59 Aug. 
Double Your Heathkit AT] Output (Brier).... 55 July 
Mark That Frequency (Pollack)............. 67 Dec, 
Modulating Your Heathkit Transmitter {Stan- 

ley) Ein cn rene ae ey eee 53 Aug. 
Spot Frequency Injector (Harvey)........... 88 Sept. 


Voices of the World, Listen to (West)........ 41 Nov. 


BOOK REVIEWS 


Additional 1957 Television Servicing Informa- 


tion (Beitman) ............... EASA yen ome 40 Oct. 
All About FM Antennae and Their Installa- 

tion}(Carinijes seis oenio. soar eae onlens on GG tNOVs 
Audio Amplifiers and Associated Equipment 

(Sams)PAriceui coe Sleeevaserninerie: ISINOV., 
Basic Mathematics for Radio and Electronics 

(Colebrook & Head)..............0000 000s 96 Nov. 
Electrical Production of Music (Douglas)..... 28 July 
Electricity and Electronics—Basic (Steinberg & 

Ord) Bevctarispe tet eee ee ean ene 40 Oct. 
Eneray (Ledge) 6. fy cise cs aes oineoi ps .. 92 Aug. 
L-C Oscillators (Schure)............ Hoan cas 28 July 
Most-Often-Needed 1957 Radio Diagrams and 

Servicing Information (Beitman).......... $2 Aug. 


Novice and Technician Handbook (Orr & 

Sitar Gls Ue ei ee ee 28 July 
Pin-Point TV Troubles in 10 Minutes (Coyne). 32 July 
Practical Radio and Electronics Course (Beit- 


MON) ya rence ese -vevsieree es eeoeers secie eerie ties Oe FAUGS 
Resonant Circuits (Schure).................4 32 July 
TV Antennas (Schwartz) - 98 Nov, 
TV Consultant (Cisin).................0.. se» 96 Nov, 
TV Tube Locator, Vol. 2 (Cisin).............. 96 Nov. 


CONSTRUCTION PROJECTS 


(See also AMATEUR RADIO AND SWL, HI-FI 
AND AUDIO, PHOTOGRAPHY, TELEVISION, 
TEST EQUIPMENT, TRANSISTORS, WORKSHOP) 


Bells, Electronic Christmas (Ford)........... 45 Dec 
Booster for Your AM Radio (Rogers)......... 45 Aug. 
“Challenger'’"—Electronic Game/Computer 

(Bollack iin Wonwnkj: tei thee Ris 83 Sept. 
“Comparator,’’ Sensitive (Chapel)........... 47 July 
Dry Cell Rejuvenator, Miniature (Tooker).... 91 Aug. 
Etched Circuit Receiver (Smith)............. 79 Rug 
Frost Sentinel (Pollack).................005 53 Sept. 
Geiger Gun (Borgner)................00.005 65 July 
Junk Box BC Special (Wilson)............... 49 July 
Model Spaceship (Garner).................. 35 Aug. 
Plastic Cutter, Hot Wire (Pollack}........... 79 July 
Radio-Intercom Conversion, Their Master‘’s 

Voice (Winklepleck) ...........0csececees 71 Nov. 
Stroboscope Freezes Motion, ‘“Varistrobe” 

(Pollack imation eee Berceithene rete O eLULY 
Vibrato, Build Your Own (Tooker)........ -- 41 Dec. 

DEPARTMENTS 

After Class ..... BO OLR ON SOO DATA SOG OORT O 

82 July, 82 Aug., 78 Sept., 89 Oct., 81 Nov., 77 Dec. 
Carl & Jerry. (Eye), oi io ian euncioaacein 

10 July, 10 Aug., 8 Sept., 8 Oct., 8 Nov., 8 Dec. 
Kit Builder’s Korner......... 81 July, 61 Sept., 75 Dec. 
Letters from Our Readers.............+.005 

22 July, 24 Aug., 22 Sept., 20 Oct., 24 Nov., 20 Dec, 
Out of) Tune. iio cnmccaoesicscenes 28 Nov., 26 Dec. 
Sound Impressions ................. 84 July, 96 Sept. 


LAR ELECTRONICS 


Tips and Techniques....................04 

102 July, 28 Aug., 30 Sept., 32 Oct., 88 Nov., 36 Dec. 
Toola and Gadgels..............:..0c00e. 99 

July, 106 Aug., 26 Sept., 44 Oct., 100 Nov., 98 Dec. 
Transistor Topics (Garner)................0. 

97 July, 88 Aug., 91 Sept., 96 Oct., 74 Nov., 52 Dec. 
Transmitting Tower—Among the Novice Hams 

(Brier) sai ncce pale aca ae 

76 July, 85 Aug., 93 Sept., 107 Oct., 85 Nov., 83 Dec. 
Tuning the Short-Wave Bands—Short-Wave 

Report (Bennett) ............0.ceeseueee 

101 July, 78 Aug., 58 Sept., 84 Oct., 76 Nov., 74 Dec. 


FEATURE ARTICLES 


Airborne Electronics ...............0.00005 44 Aug. 
“Andrea Doria,’ Will There Be Another 
(Bienstock) 


CSSB, Spreading the Stations with (James)... 52 Nov. 

Diathermy, What You Should Know About 
(PollackG-Rantel)-2 vc vicnueee arene 

Dig That Crazy Ribbon (Anderson). 


Eating, New Era in............ cece eee ees 39 Aug. 
Fluorescent Lamp Interference, Quieting (Co- 

DO ire enor ae va Oke eeu es 71 Dec, 
Germans Have a Way with It.............. 48 Aug. 


Getting the Message Over—Fast!........... 
Hearing Aid, Stereo Hi-Fi......., 
Making Landings Easier... 
Measurement, Fine Art of 
Mechanical Brain, How to Give Orders to 


(Kondo)ictnnrin. coi cnpserarniinir mania ke SI Oct. 
Piganticsi iiss mitts Mapeieenaee . . 39 July 
Printed Circuits Come of Age (Lytel)........ 49 Dec. 
Radio Keeps You in Touch (Sands & Bien- 

BOCK) eee ans ine rene eae ae te 41 Sept. 
Trgcking Missiles, Air Force at Sea....,..... 74 Sept. 
"Voice" for Mayflower Il............., 52 Sept 
Weatherman, Push-Button (Fantel)... . 46 Sept 
What's New in Europe?..............0..00 61 Dec. 

HI-Fi AND AUDIO 
Amplifier, Building a “Spare’’ (Grant)....... 93 Aug. 
Baffle, Double-Barre] ............c.cceeeeeee 59 Sept. 
Barbership Quartet, You Too Can Be a 

(Zuckerman) iiss cap ates oes eee 99 Oct 
Crossover, Build Your Own, with Brilliance 

(McCormick)incpeactintnaee cn yee ey 


Damp Before Your Ears (Feldman)... 
Equalizer, Building a Hum-Free (Feldman)... 49 Sept. 
For Rowdy. 4.9055 i paacuvec nero era tecten ee 
Fourth Speed (Eisenberg).............< eset 
Hi-Fi Cabinets = Beauty + Utility........... 
“Hi-Five,’’ Building the (Weems).... 
Junior-Fi for the Small Fry (Smith)... 3 
Keep It Where It Belongs (Diers)............ 
Lexicon of the Hi-Fi Builder (Rodrigues)...... 
Loudspeaker, Pity the Poor (Feldman).... 
Low in Size, High in Fi (Van Sutphin)....... 
Midsummer Roundup ..................0008 
Off-the-Air Recording, “Wrap It Up’’ (Samp- 

BOM eae Mas acs coe a Oe aes 67 Oct. 
Record Player Maintenance, First Steps in 

(Marshall) 
Reel Tricks for Tape Recordists (Anderson),.. 95 July 
Speaker Enclosure, Oval-Flex (Van Sutphin). 109 Oct. 
Speaker, Installing Back Seat (Petrovec & 


Prokine) eis ecole AG enorme ere 72 Sept. 
Speaker, Make Your Own $5 Coax (Vicens).. 98 Aug. 
Speakers, Speaking of Extra (Feldman)...... 60 Nov. 
Splice of Life (Garnes).................0... 80 Dec. 
Tapes, Do Yours Sound ‘Real Pro’’? (O’Brien) 85 Dec. 
Tape, Getting Most Out of (Smith)........... 91 Oct. 
Tape Recordings, How to ‘Make 

(EIGKG rae cote tan tenure on Noe een 91 July 
Turntable, Shakeproof Your (Sampson).... 87 July 
Up-date Your Heathkit FM-3 (Stoner)........ 89 Dec. 
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Lomplete Training 


FOR BETTER RADIO-TV SERVICE JOBS 


for the complete 
2 -volume 
course 


Let these two great Ghirardi training hooks teach you to 
handle sil types of AM, FM and TV service jobs by approved 
Ero sees lena methods—and watch your efficlency and earnings 
soar 

Each book is a complete service training guide. Each con- 
tains the complete data on modern methods and equinment— 
NOT a re-hash of old, out-of-date material. Each is co-authored 
hy A. A, Ghirardi whose famous RADIO PHYSICS COURSE and 
MODERN RADIO SERVICING were, for 20 years. more widely 
used for military, school and home study training than any 
other books of their type! 


THE NEW Ghirardi 
RADIO-TV SERVICE LIBRARY 


Almost. 1500 pages and over 800 cicar illustrations show 
step-by-step how to handle every phase of troubleshooting and 


servicing, 


1—Radio and Television Receiver 


TROUBLESHOOTING AND REPAIR 


A coms lete guide to profitable professional methods. For the 
beginner, 't ls a comprehensive training course, For the experienced 
serviceman, it is a quick way to "brush up'"’ on specific jobs. to 
develop improved lechniques or to find fast answers to puzzling 
service problems. Includes Invaluable ‘‘step-hy-step’’ service charts, 
820 pager. 417 Hlus., price $7.50 srparately. 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


This 669-page volume is the ideal guide for servicemen who real- 
ize it pays to know what really makes modern radio-TV receivers 
“tick’’ and why. Gives a complete understanding of basic circuits 
and circuit variations; how to recognize them at a glance: how to 
ellminate guesswork and useless testing in servicing them, 417 illus. 
Rrice separately $6.75. 


Special low price... you save $1.25 


If broker into lesson form and sent to you_as a ‘‘course,”” you'd 
regard these two great books as a bargaln at $50 or more! 

Under this new offer, you save $1.25 on the price of the (wo 
books—and have the privilege of paying in easy installments while 
you use them! No lessons to wait for. You learn fast—and right! 


r= == STUDY 10 DAYS FREE! «==- 


Dept. PE-127, RINEHART & GO., inc, 
232 Madison Ave., New York 16, N, Y. 


Send books below for 10-day FREE EXAMINATION. In 10 
days I will ctther remit price indicated (plus postage) or 
return beoks pustpaid and owe you nothing. 

O Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price 
$7.50 separately) 


0 Radio & TV CIRCUITRY & OPERATION (Price $6.75) 


Check here for MONEY-SAVING COMBINATION OFFER 
+ oe Save $2.25. Send bain of above big hooks at 
special price of only $13.00 for the two. (Regular price 
814.2% 2... you sa $1.25.) Payable at rate of $4 plus 
postage after 10 days if you decide to keep books and $3 a 
month for’3 months until the total of $13.00 has been paid, 


Natniey 5:2 0ey. staves eretesajerel's! vet aver oie ve/odetolacoretaretelore is Ce aes 


AddreSS - ere ee reece ie iy De eecee eee eee 


City. Zone = (Staten nrc ta reramicsraina mgmaine re eaaiay? Goch omer Min aed eet 2 


Outside U.S.A.—$8.00 for TROUBIESHOOTING & REPAIR: 
$7.25 for CIRCUITRY & OPERATION: $14.00 for both. Cash | 
only, but money refunded if you return books in 10 days. 


Meo eee ee es es os ed 
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PORT ARTHUR COLLEGE 
ELECTRONICS COMMUNICATIONS 


AM FM Television Broadcast Engineering 
Marine Radio Radar 
CHECK THESE FEATURES: Tuition $34 per mo., 


room & board $50 per mo. in dorm on campus. 
College operates 5 KW broadcast station. Students 


get on-the-job training at studios on campus. FCC 


license trainmg with all courses. Well equipped 
classrooms & lab., am fm transmitters, radar & 
marine eqmt., television camera chain, experiment 
lab test eqmt. & other training aids. Our graduates 
in demand at good salaries. Free placement service. 
Have trained men from all 48 states. Approved for 
GI. Write for details. 


PORT ARTHUR COLLEGE 


Established In 1909 


Port Arthur 
Texas 


These are COMPLETE kits for projects 
featured in Issues of this magazine. 
Order from this Ad enclosing full pay- 
ment. Write for detalis and prices of 
other kits Including this issue. 


KITS 


VRE Peat oa arcs ges $10.50 Geiger gun .........$17.50 
Transistor checker ... 12.75 Code Practice set.... 10.75 
Frost sentinel ...... 24.75 Lie detector ....... 19.50 
Baby sitter si.ed4-05 28.50 Metronome . . 14.75 
Rain alarm ......... 18.50 Metal locator ....... 32,50 
VHF explorer rec'vr.. 27.50 Transistor megaphone . 34.00 
Ant. peaker for S.W.. §.50 All-band Preselector . 24.75 
Electronic Banjo .... 11.75 Electric Tachometer .. 17.50 
Proximity detector ... 19.50 Picnic power Amp.... 24.75 
Stroboscope ........ 29.50 Electronic big ear.... 27.75 
Hearing-aid Amp. 17.25 Kill TV commercial. . 18.00 
Magnetize tools, etc.. 11.75 Also Walkie-Talkies 


ALGERADIO 


236 N. Franklin St. Hempstead, N. Y. 


PES EEE SS eee ee ee 


1} ONE MILLION DOLLARS CASH 
rN CONFEDERATE Yours Only $98 


MONEY 
We'll send 


Be a deep south millionaire! Have money to burn! 
you exactly one million bucks in honest-to-goodness Confederate 
money—and all you pay is $2.98! You can do everything with 
this money but spend it. Amaze and amuse your gotton-pickin’ 
friends. Win bar bets by the barrel! Light your cigars and 
J cigarettes with $20.00 bills! Live it up! [t's a million dollars 
worth of laughs and fun—all for only $2.98. 
You get one million bucks in $10's, $20's, $50's, $100’s etc. 
| denominations—enough to keep your friends laughing and happy 
for months—This offer is timited. Only $4 million dollars to a 
customer. Our supply of this loot is limited—so rush your order 
« +» One Million dollars only $2.98. Four Million dollars only 
$10.00. If not delighted keep $100,000 for your trouble and 
return the rest of the money for a full and prompt refund. Send 
to—BEST VALUES CO., Dept. M-117, 403 Market St., Newark, N, J. 


Vox ee ee es es 


GARAGE DOOR 
OPENER wcccr... $24.50 


Mechanism 
EASY TO INSTALL, SAFE, RELIABLE 
WRITE for interesting free information ... TODAY 


P. E. HAWKINS CO. 


631 Prospect Dept. PE Kansas City 24, Mo. 


B.S, Degree. Aero.. 
Elec., Mech. & 
(ine. Radio. TV). 
gree in Math... Chem., Physics 
Prep courses. Demand for grads 
Spacious campus. 20 bidgs.; dorms 


Chem., Civil 


Electronic Eng. 


= ENGINEERING 


board. G.I. approved. Enter Dec. 
March, June, Sept. Catalog. 


2312 E. Washington Boulevard 


DEGREE IN 
27 MONTHS Bi aa 


INDIANA TECHNICAL COLLEGE 
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36 mo. B.S. de- 


auditorium, gym. Low rate. Earn 


PHOTOGRAPHY 


Darkroom Timer, Low-Cost (Louis)........... 75 Sept. 
Electric Pencil (Garner)..............000 00s 70 Sept. 
Light Distributor (Garner).................. 76 Aug: 


Meter Your Enlarger Exposures (Winklepleck) 77 Oct. 


TELEVISION 
Putting TV on Tape (Bienstock)............. 49 Nov. 
TV Speeds Up Ticket Sales................6 107 Sept. 
Will You Pay for TV? (Bienstock)............ 59 Oct. 
TEST EQUIPMENT 
“Bridge’’ Your Way Out of the Junk Box 
(Turner) 4.:: yee suse cd sa en Worm etins® .. 57 Aug. 
Capaci-Meter, Clean Out the Junk Box with 
(Winklepleck) ............. Siw ea ioe 84s 67 July 
Multitester, “Economy” (Graham)..........- 73 Oct 
Oscilloscope Traces (Burgess) 
Mum sHuriting: weip yas on oom eke ree ok Ae 63 Sept 
Parasitics: inp ww pwtenurs api @ atte eo Ooh’ e-coetna 93 Oct 
Probing the Power Pack............ 0.000. 55 Aug: 
Radio Frequency Measurements......... 57 Dec 
PAUarE Waves: were thee 14454 in agree edeba FS 57 Nov. 
Test Lamp, Using a (Leeper)................ 71 Oct. 
Transistor Checker, ‘‘Economy” (Graham)... 59 July 
TRANSISTORS 
Amplifier, Plug-In (Trauffer)....... cecescnss 97 SOpt. 
GP Amplifier (Garner)..............eeee .. 73 July 
1 Hear You Talkin’ (Garner)... ...... 006.0005 §3 Oct. 
Light-Operated Relay, Sensitive (Tooker).:... 70 Aug. 
Record Player, One-Transistor (Davidson)... 55 Nov. 
Signal Tracer, Power Transistor (Davidson) 54 Dec. 


Something Old—Something New (McEntee).. 55 Oct. 


Transistor Identification (Tooker)............ 72 July 
Transistorized Short-Wave “Two-Lunger” 

(Stonér) aenabyhens eee omer ems Re eet ror .. 77 Nov. 
ViHGe,. -Ear(Onr):.,.’vuvan panes s sap iete ioe 41 UlY, 

WORKSHOP 

Adapter Connects Phone Tips to Miniature 

Jock (Dunant): (ansys wry es eevee y pow 81 Aug 
Adapters, Easily Made (Trauffer)............ 61 July 
Air Cell Replaces Battery (Chapel).......... 72 July 
Auto Radio Noises, Curing (Carrier)......... 67 Nov 
Banana, Plugs Simplify Connections (Trauffer) 62 Aug 
Banana Plugs and Adapters, More Tricks 

with (Trauffer) so... sss oee0s ss ees0e 5 eo 76 Oct 
Battery in Your Pocket (Orr)...........-.055 70 Dec 
Burning Tool Will Mark Leather, Plastics 

(Brantz)) Oise casa comkreeses 4 eieret faa ees 66 Oct. 
Chassis Saw, How to Make and Use (Tooker) 80 Sept. 
Code Practice Set, Simplest (Trauffer)....... 48 July 
Decals, Rejuvenating Old (Verner).......... 48 July 
Drill, Cut and Smooth (Wagner)............. 73 Aug 
Eye Brush/Needle Brush (Setlow)........... 90 July 
Fitting Miniature Phone Plug. into Standard 

Jack (Trautfet) ee. apaotsows dees endian’ 80 Sept. 
Gooseneck Lamp Makes Adjustable Mike 

Stand (Dunant) wal. wV¥eveds ots « indaaadenns 62 Dec. 
Mirror Sees Around Corner (Curry).........- 72 July 
Mounting Ferrite Antenna Coils (Tooker). .... 66 July 
Parasitic Transistor Power Supply (Ives).... 84 Nov. 
Pencil Eraser, Keep Handy (Trauffer)....... 90 July 
Power Supply, Buzzer-Type (Turner)......... 61 Aug. 
Radio, Save That Old (Leeb & Rasmussen)... 85 Oct. 
Shielded Radio Lead-In Reduces Noise (Co- 

patil eee ewes oie rr es) Pireee ity ten ic $0 July 
Soldering, Extra ‘Hand’ Comes in Handy Yor 

(Grawiord)\ erase bisa We mre a es sececee 62 Dee 
Soldering Gun, Housewife’s Helper (Tomp- 

kins) ovs¥acs .wacte eee a bea ee hee 96 Aug 
Tuner Assembly, Build a Handy Broadcast- 

Band (Trautier) sass cue ss nrase sean Fa oom 70 Dec. 
Vector-Type Plug-In Unit (O’Shea).......... 48 July 


—B0- 


Always say you saw it in—POPULAR ELECTRONICS 


U.S. ARMY M-2 
SNOOPERSCOPE 


®@o0 


INFRA-RED 


SNOOPERSCOPES 
OPTICS ¢ LAMPS (J) i= ar 
TUBES © PARTS su, 


Former ‘'Top-Secret’? Infra-Red 
Viewers For Seeing In Total 
Darkness, Now Available For 
Civilian Applications! 

Army Model M-2 Snooperscopes made hy BELL & HOWELL. Use 
RCA 1P25-A Image Tube. Priced from $50.00 to $125.00. Write 
for Deseriptive Bulletins listing prices & applleations, also ce- 
talled descriptions of all the Infra-red Parts we stock 


INFRA-RED LIGHT SOURCE.—lamp for M-2  Snooperscope. 
Projects a power: 


Input G-volts. 4 amperes. 53R” Glass Filter. 

ful beam of invisible Infra-red radiation up to 400 feet. For I-R 
viewing. communication, Photography. BRAND NEW.S6.95 Ppd. 
H.V. POWER SUPPLY._M-2 Image Tube supply. For 1P25-A or 
CV-147 tubes. Input 6-v.d.c.. 0.33 ampere. Output 4.250-v.d.c. 
414X3xB". Gov't cost $92.00. Complete w/diagram. .$7.95 Ppd. 


TERMS: Cash With Order. No COD's. Merchandise Guaranteed, 


McNEAL ELECTRIC & EQUIPMENT Co. 


4736 Olive Street Dept. P-12 St. Louis 8, Mo. 


Say You Saw It in 


POPULAR ELECTRONICS 


AMAZING NEW 


REALLY WORKS—FOR LIFE! 


GUARANTEED TO WORE FOR YOUR 
LIFETIME! USES NO TUBES, BAT- 
TERIES OR ELECTRICAL PLUG- 
INS. Never runs down! SMAILER 
THAN A PACK OF CIGARETTES! 
RE IVES Li - 
TIONS 

WHERE WITHOUT EXTRA ANTEN- 
NA. Uses perma-crystal diode #i-Q 
Tuner—Built-in Speaker-Phone. 
Beautiful Black old pystic case. 

$4.99 


SEND ONLY $2.00 50 ond: me. ani Postman OD on arrival 


poid delivery. SENT COM- 
PLET) READY TO LISTEN ING F RA TO BUY EVER! Aerial 
kit included (ree for diatant at a 


vailable onty from: 
MIDWAY COMPANY DEPT. WPL-12 KEARNEY, NEBR. 


YES - now, for the first time, at such an amazingly low 
price—by simply attaching the new ANDY GARD Home 
Recorder to ANY automatic or manual turntable, phono- 
graph, or hi-fi system, you can have a true recording 
machine in your own home. It is $64 Jess than the least 
expensive recording outfit now on the market. 


NOTHING TO BUILD or solder — no tools required ~ just 
attach and record! You or your youngster can easily set 
it up in 17 seconds. It records at any speed (16, 3314, 
45 or 78 rpm). Each blank record dise gives you approxi- 
mately 5 minutes of recording fun at 3314 speed. You 
can play back at once through any phono or hi-fi system. 


A NEW ELECTRONIC RECORDER—two years in development 
~the ANDY GARD Recorder incorporates unique adap- 
tations of orthodox electro-acoustic principles. The 
extremely low price is due to the combination of modern 
production techniques and volume sales. 

YOUR COMPLETE RECORDER consists of: 

Sensitive Microphone * Precision Magnetic Recording 
Head and Arm (with tracking and cutting needles) 
* Tracking Dise * Pedestal for Recording Arm * 3 blank 
614” record discs * Completely portable with convenient 
compact carrying case * Complete outfit weighs 33% Ibs. 
* You supply two fresh type “‘C” 1.5-volt flashlight bat- 
teries at approx. 10¢ each. 

All parts are rugged, durable, fully guaranteed. Replace- 
ment records (5 for $2) and Stellite cutting needles 
($1.50 ea.) available from local record shop or Almar. 

ORDER YOUR RECORDER TODAY! You'll want to have it 
handy for all the hours of pleasureful holiday fun and 
festivities ahead. It’s A Wonderful Xmas Gift, Too! 
Money Back Guarantee! 
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Fun for you and your whole family! Ready to use at once! _ / 


ape: 


| 


SMUD 7V/ TAQUBLE A457 


With H. G. Cisin's Copyrighted RAPID 
“TV TROUBLE SHOOTING METHOD” 


Without experience or knowledge. [his guaranteed new method 
of servicing TV sets enables you to DIAGNOSE TV troubles as 
rapidly as an expert. NO THEORY—NO MATH—you can locate 
all faults in record-breaking time regardless of make or model. 

“TY TROUBLE SHOOTING METHOD” is the most valuable 
aid to TV servicing ever written. Be a TV Trouble Diagnosti- 
cian. Inerease your present earnings. Open your own Prolltabie 
Business or get a high-paying skilled job. 

H#’s all in this book... 

Nothing more to Pay—Nothing else to Buy 
Alphabetically listed are 85 picture troubles, over 58 raster and 
17 sovnd troubles. By this unique copyrighted method you know 
EXACTLY WILERE the trouble is: plus step-by-step instruc- 
tions, including 69 RAPID CHECKS, help to find faulty part. 

13 IMPORTANT PRELIMINARY GHECKS NEED NO IN. 
STRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO 
REQUIRE NO INSTRUMENTS! Rapid checks include emer- 
Sency cheeks for distorted pictures. defective tubes including 
VEX tube, plus 57 others. ALL EXPLAINED tN SIMPLE 
LANGUAGE, PERFORMED WITHOUT INSTRUMENTS, 
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE, 

H. G. Cisin, the author, is the inventor of the AC/DC midget 
radio. tle licenses RCA, AT&T, ete. He has also trained thou- 
sands of technicians now owning their own prosperous TV service 
Organizations or holding highly paid J°V positions. Jils years of 
experlence are embodied in this remarkable new hook. 

Guaranteed Money Back in 5 Days if Not Satisfied! 


ABSOLUTELY FREE with each order: Your choice 
of Cisin's newest books: BASIC ELECTRICITY— 
Vol, 1 or TV-RADIO TUBE SUBSTITUTION 
GUIDE. These sell for 50¢ ea. ACT NOW —zet 
2 boaks Postpaid at cost of only oc! 


RUSH COUPON NOW! 
coune W ccccccescuccnuccusuocsuarsceusnencaccauuccencnatanans 
H. G. CISIN, Consulting Engineer—Dept. P-28 
Amagansett, N.Y. 


Enclosed find $1. Rush Trouble Shooting Method and free book 
marked above (If not marked Basic Elec. will be sent), 


Name «.@«'i44,2006 /bisemins  anbhe ice a 
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paid 
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Fatal 


ORDER YOURS NOW — FULL MONEY-BACK GUARANTEE. 


ALMAR METAL ARTS CO., Point Marion, Pa. 


Please send me ANDY GARD Recorder at $14.95. My 
money back if not completely <atisfied. 
© ! enclose check or money order. You pay postage. 
1D Send C.0.D. 1 will pay small additional postage charge. 
G Send additional 5 blank discs at total charge of $2. 


Name 
Address 


City .. Zone State . z 
Xo €.0.D.'s to Canada & Foreign Countries: send International 
Moneys Order in the Amoauni of $16. PE-12 i 


143 


Pre Vy oe Tt 


TUBES [2, GUARANTEED 


Our 12th Year in Business 


OA2 8 OLP? 1.00 6BQ6 2.00 7Q7 79 
OB2 38 2C22 20/S1 6BQ7 99 12AT6 59 
083 82 7193 apret 6c4 49 12AT7 73 
oc3 84 a34A 6ceB6E -69 212AU7 69 
903 .80 1N34A Zit 6C06 1.49 12AV6 .S9 
oz4 .50 CK722 «4.99 6HE6 259 12a6 59 
1AX2 -98 5uU4 59 6jS s9 12AxX4 ac) 
183 78 5v4 .89 6j6 59 12AXx7 79 

La 82 sY3 $9 6K6 ao 12BH7 B89 
1R4 88 6AB4 39 6K7 79 12BY7 89 
1Rs 78 6ACT .79 6L6 1.19 12SA7 69 
184 738 GAG? .97 684 59 12SK7 69 
iss 68 6AH4 .89 6SA7 79 12SN7 69 
1T4 69 6GAHG -95 6SH7 69 128Q7 69 
lus 59 6AKS 69 6837 69 14A7 63 
1X2 66 6ALS -59 6SK7 69 19BG6 1.69 
2021 68 6aqQs -66 6SL7 69 258Q6 1.29 
2x2 48 6AaSS 75 6SN7 2/S1 2526 79 
2Vv3 48 6aATE 49 6SQ 9 35¢s 53 
3AS 6AU4 -B9 6T4 1.19 35L6 so 
954 10/51 6AU6 359) 6T3 98 35w4 so 
955 33 6AX4 .73 6u8s 5] 35Z5 ss 
957 6BAG 59. 6V6 59 SOAS 69 
1619 4/31 6scs 59 6ws 79 5085 73 
1625 6BEG 59 6X4 39 socs 69 
1626 s/S1 6BFS ae 7A8 79 SOLE 69 
1629 4/31 6BG6 1.49 7¢cs tf) 7S 1.00 
807 15 68KS .89 7F7 :79 76 s/s1 
808 89 6BL7 .99 7F8 -79 77 S/$1 
SBP1 1.98 6BN6 -89 IN? .79 1oy .69 


NEW POCKET AC-DC MULTITESTER 
1000 Ohms Per Volt Postpaid U.S.A. 


"Ye" Only °7.49 ea. 


Finest precision Hi-accuracy VOM. Reads AC & 
DC Volts: 0-15-150-1000V. DCMA: 9-150 Ma. 
OHMS: O. 100K. Size 14%” Dx 45a” Lx 34” W. 
Features: 1% Precision resistors. extra long 
meter scales. Complete w/hbatteries & test leads. 
ideal for Ham, Experimenter and Beginner. 


ARC/5 274N EQUIPMENT SPECIALS! 
BC457 As Is $1.39 BC457/4 to 5.3 Tested $3.95 
BC458 As Is $1.98 BC458/5.3 to 7 Tested $4.95 
AN-ARR2/RCVE As Is $1.89 ARC5/T19/3 to 4 Tested $6.89 


NEW TEST EQUIPMENT KITS! 

TIK VTVM KIT $24; TSK SCOPE S” KIT $42 
RES/CAP BRIOGE KIT $19; T6K TUBE TESTER KIT $34 
THK Hi-Fi 2 WAY SPEAKER KIT $38; T7K SCOPE 7” KIT $76 
TSK DYNAMIC TUBE & TRANSISTOR TESTER KIT S68 
New “TABLITE" 400-11/60WS AC & Batteries* ELECTRONIC 
FLASH assembled and ready to work! Not a kit, Latest fea- 
tures SUPER CIRCUIT. Low cost flash. Inbuilt AC & batteries, 
all in one case, power ful, compact. Guide #604 BE& A LAGOS 

Recycles 2 secs. 8 two $19/525 mfd. Capacit 


Cc 

* TWO BATTERIES (not included) Extra. 
NEW "*TABLITE’? AC & BATTERY 600B/120 W'SECDS COLOR 
75+; B&W 2254 RECYCLES 5 SEC’'DS, WGT. UNDER 4 LBS., 
415 VAC OPERATION. .. 05 ce case e ee ee wv ves ...$39.95 
600B COMPLETE BATTERY & LINE AC OPERATION . 
NEW AC&BATTERY 1000B/240W'SECDS, WGT UNDER 6 LBS, 
COLOR 1504+, B&W 450+, RECYCLES 7 SECDS... : . 

1000B COMPLETE BATTERY & LINE AC OPERATION... . 
New Photoflash Condensers Low Leakage 525 mfd/450WV/ 
S3wWScds. Gtd Famous Mfr........ $5 @, 2 for $9, "6 Ter $24 
“TAB'' PHOTO ELECTRONIC FLASH BOOK........ Jee 50¢ 
ILLINOIS PHOTOFLASH HANOBOOK....... 5 -S0¢ 


FREE! WRITE TODAY FOR OUR NEW “CATALOG 
TAB’ FINEST HI-Fl RECORDING TAPE 


6) Eig 7" Reel—1200 Ft. Per Reel $1.45 Lets 
Sold on Money Back Guarantee i of 12 
bo ih quality Hi-Fi Precision Coated & Slit. 

'' MEGR & PROCESS, quality controlled, constant output. 
Noise FREE, Splice FREE Plastic Tape. Freq. 71/2 IPS,_40-15KC 
Oxide-Wnd-In... 02-0555 TAB @ $1.59 ea.; pines 50 ea. 

New Ast Quality ‘imvuaR 2400 Ft.e7” Re 
*4ERIN'' MFGR & PROCESS RECORDING TAPE $4.49 “@ 3/$12 


Registered One Year Gt. Replacement Needles 
Single Diamond $7; Dual Dia $14; Dia-Sapphire $B @ 
Please Send Cartridge Name & Number 


NEW IMPROVED *'TAB'' HI-F! SPEAKERS! 
15" TRIAX, 25 WATT/20-20000 CYCS, zF1ISH3X... 


12” TRIAX, 20 WATT/40-20000 CYCS. #F1243X : 28:50 
12"°COAX, 20 WATT /3S-18000 CYCS. £F1242X...... 22,00 
SONOTONE CA12/COAX 12 WATT 40-14000 CYCsS..... 19.11 


.B4uBUY C ‘*TAB'? FOR ALL HI-Fi!!! 
Fi Kit Latest Design 20 to 100,000 Cycles. ..$57 
i-Fi-Amp & Preamp Kit 20 to 60,000 Cycles. ..$69 


KITS! Each ‘'TAB" Kit Contains The Finest Selection 


Kit 85 Precision Resistors Kit 40 Insulators 
Kit [0 Switches Kit 35 Power Resistors 
Kit 75 Resistors 2/1/2W Kit 75 Mica Condensers 
Kit 150 Carbon Resistors Kit 5 Crystal Diodes : 
Kit 45 Panel Lamps (SAE ie el 
Kit (2 Electrolytic Cond’s Kit $00 Fuses, asst’d all types 
Kit 36 Tube Seekets a oak aa 

1 1 rms 
Kit 65 Tubular Condensers Kit 5 Crystals & Holders 
Kit 500 Lugs & Eyolets Kit 65 Inductors & Coits 
Kit [0 Bathtub Oil Cond's Kit 5 Microswitches 
Kit 5 Ibs. Surprise Package Kit 10 Wheat Lamps 


it 10 Transmit Mica Cond's Kit 3 Transistor Xfmrs 


Order Ten Kits ONE EACH ABOVE 
We Ship Eleven!II KiT ONLY...............99€ 


66 59 TERMS: Money Back Gtd. (cost of 
Nea only). $2 min. order F.0.B. 
Y.C. Add shpg. charges or for 
R-E 
1 


C0. D. 25% Dep. Tubes Gtd. via 
xp. only. Prices shown are subject to change. 
11PX Liberty St.. N. Y. 6, N. Y., Rector 2-6245 
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STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, 
AS AMENDED BY THE ACTS OF MARCH 3, 1933, AND JOLY 
2, 1946 (Title 39, United States Code, Section 233) SHOWING THE 
OWNERSHIP, MANAGEMENT, AND CIRCULATION OF Popu- 
lar Electronics published monthly at Chicago, Itinois, for October 
1, 1957. 


1. The names and addresses of the publisher, editor, managing 
editor, and business managers are: Publisher, Ziff-Davis Publishing 
Company, 64 E. Lake St., Chicago 1, Ill.; Editor, Oliver Read, 366 
Madison Ave., N. Y, 17, MY: _ Managing editor, O. P. Ferreil, 
366 Madison Ave., N. Y. 17, N. Y.: Business manager, G. 
Carney, 366 Madison Ave., N. Y. 17, N_ 


2. The owner is: Ziff-Davis Publishing Company. 64 FE. Lake St.. 
Chicago 1, Ill.; Estate of William B. Ziff, 366 Madison Ave., N. Y. 
17, N. Y.: A. M. Ziff, 366 Madison Ave., N. Y. 17, N. ¥. 


3. The known bondholders, mortgagees, and other security holders 
owning or holding 1 percent or more of total amount of bonds, 
mortgages, or other securities are: None. 


4. Paragraphs 2 and 3 include, in cases where the stockholder 
or security holder appears upon the books of the company as 
trustee or in any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting; also the statements 
in the two paragraphs show the affiant’s full knowledge and belief 
as to the circumstances and conditions under which stockholders and 
security holders who do not appear upon the books of the company 
as trustees, hold steck and securities in a capacity other than that 
of a bona fide owner. 


5. The average number of copies of each Issue of this publication 
sold or distributed, through the mails or otherwise, to paid sub- 
seribers during the 12 months preceding the date shown ahove was: 
(This information is required from. daily. weekly, semiweekly, and 


triweekly newspapers only.) 
G. E. CARNEY, Business Manager. 
oo to and subscribed before me this 27th day of September, 


[SEAL] VICTOR C. STABILE, Notary Public. 


(My commission expires March 30, 1959) 


ENGINEERING DEGREES 


E.E. Option Electronics 


= Under and Postgraduate 
Earned Through HOME STUDY 


or Residence Work 
5719-W Santa Monica Blvd. 


HOLLYWOOD 38, CALIFORNIA 
(Operating as a College’ of Engineering only at present) 4 


PACIFIC 
INTERNATIONAL 
UNIVERSITY 


CODE RECORD WITH INSTRUCTION BOOKLET 
7” 45 RPM 


FIDELITAPE RECORDING TAPE 7” 1200 Ft, Reet 
SIGMA 4F RELAY 8000 OHM 
CRYSTALS 27.255 Mc. PETERSEN Z9A 


Good Trade-in Allowance on your Receivers-Transmitters or 
Instruments. Send for our flyer on Transistor Kits & Parts, 


SPERA ELECTRONICS SUPPLY 


37-10 33RD ST. LONG ISLAND CITY, N. Y. 


You can be the next uranium mil- 
lfonaire! Government guarantees 
huge bonus! PRI instruments from $29.95. 
See your local dealer today! FREE CATALOG! 


Write PRI, 4223PT W. Sefferson 
Los Angeles 16, California 


MEE soeacers wanteD Sy 


HI-Fl ACCESSORIES 
y Vidaire 


SPEAKER SWITCHES, FADERS L-PADS, T-PADS ON PANEL 
OR WALL PLATES, CROSSOVER NETWORKS, EQUALIZERS, 
VOLUME_EXPANDERS. 

AT YOUR NEAREST SUPPLIER OR WRITE 


VIDAIRE ELEC. MFG. GORP., Baldwin, New York 


Always say you saw it in—POPULAR ELECTRONICS 


POPULAR 


ELECTRONICS 


BARGAIN BASEMENT 


SAVE ON THESE SPECIAL BUYS OF THE MONTH 


GOVERNMENT SURPLUS KITS 


Electronic and Electro-Mechanical Parts 


Tremendous assortment of Army-Navy surplus, either stripped 
from equipment or still packaged in brand new condition. 
EXPECT TO BE DELIGHTED! Selectronies includes items usually 
unheard of in bargain kits. While all klts are different, they 
include such, items as: P 
Resistors Tubes Timers 
Condensers Sockets Counters 
Transformers Bulbs Relays 
Chokes Switches Meters 
Rectifiers Solenoids Selayns 
. elus) many, many other kinds of clectronic parts & Equip- 
ment. 


KIT “a” KIT “‘B” 
35-40 Ibs. $4.95 100 Ibs. $9.95 


FOS Philadeiphia, Pa. Purchase price refunded if not cempletely 
satisfied. 


SELECTRONICS 


1206-18 South Napa 
Philadelphia 46, Pa. 


SALE ON TRANSISTOR SUPPLIES!!! 


8 tae 
TRANSISTOR SOCKETS w/mounting plate 
MINIATURE ELECTROLYTICS—S MFD—6 VOLTS 
10—25--OR 50 MFD. 


75 OR 100 MFD,. as 
MINIATURE 455 KC. TRANSISTOR Te, 
2-INCH MINIATURE SPEAKERS 


GROVE ELECTRONIC SUPPLY COMPANY 
4103 W. BELMONT AVE. CHICAGO 41, ILLINOIS 


(INCLUDE POSTAGE WITH ORDERS— SEND FOR 
LATEST CATALOG 


(F YOU ARE SELLING... 
IF YOU ARE SHOPPING... 


look to the BARGAIN BASEMENT 


for... special merchandise 
special interests 
. special bargains 


For further details and rates 

write to: 
Martin Lincoln, Bargain Basement 
Ziff-Davis Publishing Company 
366 Madison Avenue, New York 17, N. Y. 


WALKIE-TALKIE | fi.)"New. wirea, with Tubes. 96.69 
New! RADIO CONTROL RECEIVER 


271% Me. Complete with Relay, Tube & Accessories, $8 61 
Factory Tested, Small, approx, 3 oz ' 


Before You Buy—Compare: (27,258 Me) _ iA 
The Most Powerful Hand Held 
R/C TRANSMITTER svro Moael at made fi 


Greatest Power—up to 5 watts input usta. 
Greatest Distance—Range up to 3% sq. miles 


. 
. 
« Gyro Magic Tuning [tndicator—simplest tuning 
« Versatile—operates from 90-180 Volts ''B’' 
+ Complete & Guaranteed with Antenna. $i. 95 
Ready to Operate (less bttry) $17.95; Complete KiT 


[GYRO ELECTRONICS ,27 78h" Sy, 


METAL LOCATOR ENTHUSIASTS 


This is for you . . . BC-1141-C amplifier, the electronic heart 
of the famous SCR-625 mine detector, This unit is brand new 
with 2-1NG and 1-1G6 vacuum tubes, in steel varrying case with 
handle; pet weight with batteries Is only 10 pounds. It operates 
from internal batteries (not included) and is complete with 
schematic diagram of the whole SUR-625 detector set. Case 
measures 13? by 6” by 5” including hinged eoer, Operating 
panel hinges out for easy access to interior shock mounted! chassis. 
This is a 1000 cycle fixed frequency amplifier. brand spanking 
new, and a once-in-a-lifetime bargaln at $5.95. Set of 3 spare 
vacuum tubes $1.00. Shipping weight 12 pountls, 


Write for free government aurplua bargain bulletin 


JOE PALMER, P. 0. Box 6188 CCC, Sacramento, California 


RADIO CONTROL Headquarters 


For model airplanes, boats, cars, etc. FREE CATALOG ''P.' 
No operater's license required. FREE-SEND FOR FCC FORM $63 
Garage Door Radio Contro! Transmitting & Receiver Kits Available. 
R/C TRANSMITTER & RECEIVER KIT: 27% me. 5 watt ‘2-Tube 
Simple Transm, & 2-Tube Rec. incl. Drilled Bases, $9. 95 
Wound Coil, Res., Cond., SIGMA Relay, Instruc...... 
R/€ Xmitier, Hl-Power HAND HELO: omer $17.95; KIT. eu 98 
SIGMA 4F RELAY: 8,000 ohm, §. S$; & Reed Relay. tee 95 
2-6V Battery Charger Kit $4.95. 
R/C BOOKS, Model Control $1; Ra Control $1; Handbook 2,25 
CRYSTALS: 27.258 Mec. Petersen Z9A. .$3.95; HOLDER 1.15 
Flash STROBOSCOPE 110V AC, Range 300- 14000 per min, 19,88 
2” METERS, 0-1 Ma, $3.65; 500 MicroA, $3.95; 3 Ma.. 2.95 
RELAY CONTROL UNIT incl. Sensitive 16,000 ohm Sig- 
ma Relay (21/2 Ma) Thermal Bi- 
metal Strip. Heating Element, Hi Z Audio Choke, Mini 99 
Alnico V Magnet, Neon Lamp, Resistors, Capacitors. .only Cc 
TUBES: XFG1, RKG61, 3A4, 3A5S. 1AG4, 6KS. . Transistor 
Mini Storage Cells, 2v 75¢; 114V, Elect. Moter........ 95 
RELAYS, 10K ohm 2 Ma DC or 110V AC SPOT 9S¢; SPST (85 


GYRO ELECTRONICS i237 .Gan'tsoN, vont 


F 


RATE: - 50e per word. Minimum {0 words prepaid. January 
issue closes November ist. Send order and remittance to: 
POPULAR ELECTRONICS, 366 Madison Avenue, N. Y. CG, 17. 


NEW! Pocket radio transmitter uses transistor. Plans 
25¢. Complete kit only $7.98. Free literature on all 
our products available at factory prices. Sprngaere 
Enterprises, Box 54-E12, Springfield Gardens 13, N. Y. 


WALKIE-TALKIE chassis $6.98. See our display ad in 
this issue. Springfield Enterprises. 


WALKIE-TALKIE. Build wireless portable radiophone 
for less than $10.00. Plans for variable frequency and 
crystal control types, only 50¢ for both, including as- 
sembly photographs. Springfield Enterprises, Box 54- 
E12, Springfield Gardens 13, N. Y. 


200 UNMARKED Ceramicons—Mixed Values. $1.00, 
Schneider, 3763 New York Ave., Seaford, N. Y. 


TELEPHONE Extension in your car. Answer your home 
telephone by radio from your car. Complete diagrams 
and instructions. $1.25. C. Carrier Co., 734 15th St., 
N.W., Washington 5, D. C. 


POLICE Radar Detector. Stop before those radar speed 
traps. Foolproof legal system. Complete diagrams & 


TRADE-IN TV sets ship anywhere 10 in $10, 12 in $12, 
16 in $17, 17 in $21. Justis Bros., Newport, Del. 


ARMY throat microphone, new 50¢. Surplex, Box 118, 
Jersey City 4, New Jersey. 


15 ONE-tube circuits—25¢. Laboratories, 328-L Fuller, 
Redwood City, California. 


ELECTRIC Pencil: Engraves all metals $2.00. Beyer 
Mfg., 10511-P Springfield, Chicago 43. 


COMPLETE Television sets $11.95. Jones TV, 1115 
Rambler Avenue, Pottstown, Pa. 


DIAGRAMS for repairing radios $1.00, Television $2.00. 
Give make, model. Diagram Service, Box 672-PE, Hart- 
ford 1, Conn. 


TUBES-TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed Ist Quality 
Top Name Brands Only. Write For Free Catalog or 
Call Walker 5-7000, Barry Electronics Corp., 512 Broad- instruction. $2.75. C. Carrier Co., 734 15th St., N.W., 
way, New York 12N, N. Y. Washington 5, D. C. 
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EAVESDROP with a pack of cigarettes. Miniature 
transistorized radio transmitter. Complete diagrams 
& instructions. $1.25. C. Carrier Co., 734 15th St., 
N.W., Washington 5, D. C. 


2 WAY Wrist Radio with auxiliary long distance 
booster. Complete diagrams and instructions. $1.25. 
C. Carrier Co., 734 15th St., N.W., Washington 5, D. C. 


ELECTRONIC Hypnotizer. Simplifies the art of Hyp- 
nosis. Diagrams & Operating Instructions $1.25. Kit 
$16.50. Wired & tested $29.50. C. Carrier Co., 734 15th 
St., N.W., Washington 5, D. C. 


BE A Spy! Correspondence course on wire tapping, 
bugging, telescopic sound pickup; recording tech- 
niques, microphotography, invisible & remote photog- 
raphy, telescopic & aerial photography. Lessons in 
surveillance, tailing, and use of equipment. Complete 
course $22.50, C. Carrier Co., 734 15th St,, N.W., Wash- 
ington 5, D, C, 


PRINTED Circuits: Build your own for transistors, 
radios, etc. Copper boards, etchant, diagrams, and 
instructions $3.00. Dawntronics, 1425 Mariposa Street, 
San Diego 14, California. 


CITIZEN’S band radio plans for building your own 
receiver and information on transmitter design, FCC 
requirements, etc. plus special discount on type ap- 
proved transceivers. All for $1.00. Springfield Enter-~ 
prises, Box 54-E12, Springfield Gardens 13, N. Y. 


FOR Sale; Government Surplus Radio-TV Electron- 
ics; Walkie-Talkies; Transceivers; Test Equipment; 
Oscilloscopes; Radar; Voltmeters; Misc.—Fraction of 
Army costs—Buy direct now from U, S. Government— 
Depot List & Procedure $1.00—Brody, Box 8-PE, 
Sunnyside 4, New York. 


BUY wholesale! Discounts to 80%! Gifts, Appliances, 
Housewares, Tools, Watches, etc. Midwest, EP-156, 
Pontiac, Illinois. 


FREE—To hams, 
antennas for all bands. 
Miami Beach, Fla. 


ELECTRIC Guitars, amplifiers, wholesale, free cata- 
log, Carvin PES Covina, Calif. 


VANSICKLE Radio Supply Co. has the newest, clean- 
est stock of parts, kits, test equipt., Hi-Fi, etc. in 
their new building at 4131 N. Keystone, Indianapolis 
5, Ind. 


DIAGRAMS! Repair Information! Radio—amplifiers— 
recorders $1,00. Televisions $1.50. Give make, model, 
chassis. TV Miltie, Box 101PE, Hicksville, New York. 


catalog and specifications on 50 
Gotham, 1805A Purdy Ave., 


WANTED 


AIRCRAFT and ground radios. Will better best offer. 
Dames, W2KUW 308 Hickory, Arlington, Nee, 


CYLINDER and old disc phonographs. Edison, Con- 
queror, Idelia, and Oratorio models. Berliner Gramo- 
phones and Zono-o-phones, Columbia cylinder 
Graphophones, and Cotn-operated cylinder Phonos. 
Want old catalogues and literature on early phonos 
prior to 1919. Will pay cash or trade late hi-fi com- 
ponents. Popular Electronics, Box 50. 


CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiv- 
ing, TV types, magnetrons, klystrons, broadcast, etc. 
Also want military & commercial lab test and com- 
munications gear, We swap too, for tubes or choice 
equipment. Send specific details in first letter. For 
a fair deal write, wire or telephone: Barry, 512 Broad- 
way, New York 12, N. Y. WAlker 5-7000. 


INVENTIONS WANTED 


INVENTIONS wanted. Patented; unpatented. Global 
Marketing Service, 2420 77th, Oakland 5, Calif. 


BUSINESS .OPPORTUNITIES 


TO $100.00 Weekly. Sparetime, Home Operated Mail- 
order Business. Successful ‘“‘Begjnner’s” Plan. Every- 
thing Supplied. Lynn, 10420-E National, Los Angeles 
34. 


$60.00 WEEKLY sparetime. Start home Venetian Blind 
Laundry. Protected Territory. Interesting informa- 
tion free. Burtt, 2434FA, Wichita 13, Kansas. 
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BUY at Wholesale Prices! Resell at Big Profits. Brand 
name merchandise—Appliances, cookware, housewares, 
watches, jewelry, rings, dry goods, clothing, luggage, 
tools, sporting goods, toys, gifts, etc. Free 1958 color 
catalog. Write today. Merit Home Products, Dept. 
PE-12, 107 Manhattan Ave., Brooklyn 6, New York. 


VENDING Machines—No Selling. Operate a route of 
coin machines and earn amazing profits. 32-page cat- 
alog free. Parkway Machine Corporation, Dept. 12, 
715 Ensor St., Baltimore 2, Md. 


MAKE $25-$50 Week, clipping newspaper items for 
publishers. Some worth $5.00. Particulars free. Na- 
tional, 81-PE, Knickerbocker Station, New York City. 


TAPE RECORDERS 


RECORDING Tape—1800’ $1.84, 1200’ $1.44 Guaranteed. 
Catalogue. Broadcast Tape, P.O. Box 231B, Walling- 
ford, Conn. 


TAPE Recorders, hi-fi components, tapes. Unusual 
Values. Free Catalog. Dressner 69-02 F, 174 St., 
Flushing 65, N. Y. 


RECORDERS, HiFi, Tapes. Free wholesale catalogue. 
Carston 215-P E. 88th St., N.Y.C. 28. 


THE ‘National Tape-Sponding Club” Offers, “Fifteen 
Benefits” Send $1.00 for Letter Size Tape with De- 
scription, to P. O. Box 866, Birmingham 3, Alabama. 


BINAURAL-Stereophonic recorded tapes; stacked or 
staggered. New line featuring low prices! Demo tape 
a eed Free catalog. Paul Miller, 655 Main, Lafayette, 
ndiana, 


PRE-RECORDED Tapes! Send 25¢ for the latest cata- 
log of monaural and stereophonic tapes. We also stock 
Recording Tapes, Needles, Microphones. Phono & 
Recorder Drives. Also National Advertised Brands of 
Amplifiers, Speakers. Let us quote on your needs. 
Spera Electronic Supply, 37-10 33rd St., Long Island 
City, N. Y. 


HIGH FIDELITY: 


DISGUSTED of “Hi"’ Hi-Fi Prices? Unusual discounts 
on your High Fidelity Requirements. Write now. Key 
Electronics 120 Liberty St., New York 6, N, Y. EVer- 
green 4-6071. 


CORRESPONDENCE COURSES 


GUIDED Missiles and Satellites. Correspondence 
course covering Missile Aerodynamics, Internal Con- 
trol & Navigation Systems, Ground Control & Tele- 
metering and Rocket Engines. Complete Correspond- 
ence Course with plans for hobbyist missile $38.50. 
C. Carrier Co., 734 15th St., N.W., Washington 5, D.C. 


COMPUTER plans $3.00 New transistor robot plans 
$1.00 Robot construction manual $5.00 Only complete 
course in electronics under $100.00 for complete in- 
formation on automation computers robots write 
E.B.E. 1015 Atkin Ave. Salt Lake City 6, Utah, 


ENGINEERING Degrees, EE Option Electronics earned 
through home study. Residence classes also available. 
Pacific International University (operating as a Col- 
lege of Engineering only at present), 5719-3 Santa 
Monica Boulevard, Hollywood 38, Calif. 


LEARN While Asleep! Details free. Research Associa- 
tion, Box 610-PE, Omaha 1, Nebraska, 


TRANSISTOR Genius! Learn transistor fundamen- 
tals, applications. Audio, R. F., High Frequency de- 
sign. Complete correspondence course with labora- 
tory experiments and parts included. $32.50. C. Carrier 
Co., 734 15th St., N.W., Washington 5, D. C. 


RADAR & Pulse Communication. Correspondence 
course covers principles, antennas, transmitters, re- 
ceivers, Magnatrons, Klystrons, Backwards Wave 
Tubes, Sea Search, Air Search, Fire Control, Voice 
Multiplex. Includes section for FCC Radar Endorse- 
ment. $38.75. C. Carrier Co., 734 15th St., N.W., Wash- 
ington 5, D. C. 


$200 WEEKLY Possible operating highway equipment, 
Learn how, Send $1, Jendix, Box 197M, Monroe, Wis. 


POPULAR ELECTRONICS 


EDUCATIONAL OPPORTUNITIES 


OPPORTUNITY! Complete high school at home in 
spare time with 61-year-old school. Texts furnished. 
No classes. Diploma. Information booklet free. Amer- 
en. School, Dept. X956, Drexel at 58th, Chicago 37, 
llinots, 


ELECTRICAL EQUIPMENT 
& SUPPLIES 


GOVERNMENT Surplus Receivers, Transmitters, Par- 
abolic Reflectors, Picture Catalog 10¢. Meshna, Mal- 
den 48, Mags, 


FREE literature on new low cost electrical devicés 
for home and shop. Write Wells Co., Box 3055 North 
Hollywood, California, 


SONGPOEMS and Lyrics Wanted! Mail to: Tin Pan 
Alley, Inc., 1650 Broadway, New York TOS INGLY 


TRANSISTOR Kits, parts. Free information. Transit, 
Box 15-02, Alden Manor, N. Y. 


E. A. E. A. REQUESTING members, Boys electronics 
ea write: Stephen Saks, North Street, Greenwich, 
onn, 


a ee 
MOTORLESS Rotor for your T.V. antenna. Cable 
operated. Inside control. Only two moving parts. 
Hundreds in use. Easy to install. Write Helix Rotor 
Co., Marlin, Texas. 


a 
ELECTRONIC Kits Constructed. Quick Service. Send 
Specifications for free estimate. Glenn White, Box 
607, Draper, N. C. 


SSS 
KITS and Projects in Popular Electronics Wired and 
Tested. Wiring-Service, 106 North 7th St., East 
Gadsden, Ala. 


a ee ee ee Sat SA 
FREE Literature! Send 25¢ for up-to-date list of 


manufacturers offering free information. Gentron, 
7134 Peabody Street, Long Beach, California. 


a Oe ee ee Oe 
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Model T0-55 


Terms: $6.95 ofter 10 day 
trial then $5.00 per month 
for 4 months. 


rn 


yn” 


Model TW-11 


Terms: $11.50 ofter 10 day 
trial then $6.00 per month 
for 6 months. 


Model TV-12 


Terms: $22.50 ofter 10 day 
trial then $10.00 per month 
for 5 months. 


Superior’s New Model TD-55 
EMISSION TYPE 


FOR a higher priced Tube Tester. 


ond Sub-Minar types. 

You can’t insert a tube in wrong socket 

1t is impossible to insert the tube in the 
wrong socket when using the new Model 
TD-55. Separate sockets are used, one 
for each type of tube base. 1f the tube 
fits in the socket it can be tested. 


"'Free-point’’ element switching system 
The Model TD-55 incorporates a newly 
designed element selector switch system 
which reduces the possibility of obso- 
lescence to an absolute minimum. 


Checks for shorts ond leakages between 
oll elements 


Superior’s 
New Model 


© Tests all tubes, including 4, CEP eA 
Octal, Lockin, Hearing Aid, Thyratron, 
Miniotures, Sub-miniatures, Novals, Sub- 
minars, Proximity Fuse Types, etc. 


© Uses the new self-cleaning Lever Ac- 
tion Switches: for individual elemenf test- 
ing. All elements are numbered according 
to pin-number in the RMA bose number- 
ing system. Model TW-11 does not use 
combination type sockets. Instead indi- 
vidual sockets are used for eoch type of 
tube. Thus it is impossible to damage o 
tube by inserting it in the wrong socket. 


© Free-moving built-in roll chart provides 
complete data for all tubes. Printed in 
large easy-to-read type. 


Superior’s 
New Model 
TV-12 


*& Employs improved TRANS-CONDUCT- 
ANCE circuit. An in-phase signal is im- 
pressed on the input section of o tube 
and the resultant plate currept change is 
measured. This provides the most suit- 
able method of simulating the manner 
in which tubes actually aperate in Radio 
& TV receivers, amplifiers and other cir- 
cuits. Amplification factor, plete resist- 
once and cathode emission are oll corre- 
loted in one meter reading. 

xe NEW LINE VOLTAGE ADJUSTING SYS- 
TEM. A tapped transformer makes it pos- 
sible to compensate for line voltage 
voriations to a tolerance of better than 


2%. 


USE APPROVAL 


indicated rate. 
PRINTED IN U.S.A. 


The busy TV Service Orgonization, 


SHIPPED ON APPROVAL 


NO MONEY WITH 
NO C.0O.D. 


UBE TESTER 


The Experimenter or Port-time Serviceman, who hes delayed purchasing 


ORDER 


The Professionol Ser?iceman, who needs an extra Tube Tester for outside calls. 
which needs extra Testers for its field men. 
Speedy, yet efficient operation is occomplished by: 1. Simplification of all switching 
and controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 
57, 59, etc.) ond providing sockets and circuits for efficiently testing the new Noval 


The Model TD-55 provides a super sensi- 
tive method of checking for shorts and 
leakages up to 5 Megohms between any 
ond oll of the terminals. 

Elemental switches are numbered in strict 
accordance with R.M.A. Specifications. 
The 4 position fast-action snep switches 
pre all numbered in exact accordance 
with the standard R.M.A. numbering sys- 
tem. Thus, if the element terminating in 
pin No. 7 of a tube is under 

test, buttan No. 7 is used for 


that test. $ 95 
Complete with carrying case Net 


— “STANDARD PROFESSIONAL 


“ TUBE TESTER 


NOISE TEST: Phono-jack on front panel 
for plugging in either phones or external 
amplifier detects microphonic tubes or 
noise due to faulty elements and loose 
internal connections. 
EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT 
TUBES Previously, on emission-type tube 
testers, it hos been standard practice to 
use one scale for all tubes, As a result, 
the calibration for law-current types has 
been restricted to a small portion of the 
scale. The extra scale used here greatly 
simplifies testing of low-cur- 
rent types. 
Housed in hand-rubbed ook $ 50 
cabinet Net 


TRANS-CONDUCTANCE 


TUBE TEST 


* SAFETY BUTTON — protects both the 
tube under test and the instrument meter 
against damage due to overlood or other 
form of improper switching, 


EXTRA FEATURE: 
Model TV-12 Also Tests Transistors! 


A transistor can be safely and adequately 
tested only under dynamic conditions. 
The Model TV-12 will test all transistors 
in that approved manner, and quality is 
read directly on a special 
““ransistor only’’ meter scale. 
Housed in hond-rubbed ook $ 50 
cabinet 


—— ee ee ee 

We invite you to try before you buy ony of the 
models described on this and the following 
pages. If ofter a 10 day trial you are com~- poo Uhh Aad 
pletely satisfied and decide to keep the Tester, If not completely satisfied, you are 
you need send us only the down poyment ond privileged to return the Tester to 
agree to pay ‘the bolance due at the monthly us, cancelling any further obligation. 


NO INTEREST OR FINANCE 
CHARGES ADDED! 


POPULAR ELECTRONICS 


TRY FOR 10 DAYS 


before you buy: 


then if satisfactory pay in easy, interest free, 


monthly payments. See coupon below. 
Le A 


Superior's New 
Model 70 


S AN ELECTRICAL TROUBLE SHOOTER 


Measures A.C. and D.C. Voltages, A.C. and D.C 
urrent, Resistances, Leakage, etc. « Wil! measure 
trrent consumption while the appliance under test 
in operation « Incorporates a sensitive direct- 
ading resistance range which wall measure all 
‘sistances commonly used in electrical appli- 
ices, Molors, ete, e Leukage detecting circuit will 
dicate continuity from zero ohms to 6 megohms 
:000,000 ohms) ¢ Will test Toasters, Irons, Broilers, 


eating Pads, Clocks, Fans, Vacuum Cleaners. Re- 
igerator: Lamps, Fluorescents, Fans. Switches. 
hermostats, ete. « Will test all TV tubes for open 


aments, inter-element shorts. burned out tubes, 
c. (Will not test TV tubes for quality. An emission 
pe tester such as the Model TD-55, TW-11 or 
V-12 is required to test tubes for quality: 


Superior’s New 
Model 670-A 


UTILITY TESTER’ 


AS AN AUTOMOTIVE TESTER 


e Tests both 6 Volt and 12 Volt Storage Batteries e 
Generators e Starters e Distributors e« 
Coils « Reguiators » Relays e Circuit Breakers e« 
Cigarette Lighters « Stop Lights e Condensers e 


Directional Signal Systems e Al! Lamps and Bulbs 
Also will 


Horns « 
Wiring, poor con- 


Heating Systems e 
grounds. breaks in 


e Fuses e 
locate poor 
necilons, ete. 


Model 70 cames complete with 64 page book writlen 


in plain easy-to-understand language. Explains laws 


how to proceed with repairs of appli- 
circuits, how 
Only. 


of electricity, 
ances and automobile 
to test TV tubes, ete. 


SUPER-METER 


A Combination VOLT-OHM MILLIAMMETER PLUS Capacity, 
Reactance, Inductance and Decibel Measurements 


.C, VOLTS: 0 to 7.5/15/75, 150/750/1,500/7,500 
alts «© A.C. VOLTS: 0 to 15/30/150,'300 1,500/ 
000 Volts * D.C. CURRENT: 0 to 1.5/15° 150 Ma. 
fo 1.5/15 Amperes © RESISTANCE: 0 to 1,000 
30,000 Ohms 0 to 10 Megohms «© CAPACITY: 
01 to 1 Mfd. 1 to 50 Mfd. (Good-Bad-scale for 


checking quality of electrolytic condensers.) © 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 
2.5 Megohms ¢ INDUCTANCE: .15 to 7 Henries, 
7 to 7,000 Henries «© DECIBELS: —é6 
to +18, +14 to +38, +34 to +58. 

Complete with test leads 


Superior’s New 
Model TV-40 


PICTURE TUBE TESTER 


NOT A GADGET—NOT A MAKE-SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 
TESTER WITH A METER FOR MEASURING DEGREE OF EMISSION—AT ONLY $15.85 


Tests ALL magnetically deflected tubes...in the set... out of the set 
...inthe carton!! 


Tests all magnetically deflected picture tubes 
am 7 inch to 30 inch types. 

Tests for quality by the well established emis- 
2n method. All readings on ‘'Good-Bad”’ scole. 
Tests for inter-element shorts and leakages up 
5 megohms. 

Test for open elements. 


We invite you to try before you 
buy any of the models described 
on this page, the preceding 
page and the following pages. 
lf after a 10 day trial you are 
completely satisfied and decide 
to keep the Tester, you need 
send us only the down payment 
and agree to pay the balance 
due of the monthly indicated 
rate. 


NO INTEREST 
‘OR FINANCE 
CHARGES ADDED! 


if not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 


CUT OUT AND MAIL TODAY! 


EASY TO USE: Simply insert line cord into any 
110 volt A.C. outlet, then attach tester socket to 
tube case (lon trap ‘need not be on tube). Throw 
switch up for quality test . . . read 
direct on Good-Bad scale. Throw switch 
down for all leakage tests. 

Only 


MOSS ELECTRONIC DISTRIBUTING CO., 
Dept. D-402, 3849 Tenth Ave., 


Ignition 
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Model 70 


Terms: $3.85 ofter 10 day 
trial then $4.00 per month 
for 3 months. 


Model 670- A 


Terms: $7.40 ofter 10 day 
trial then $3.50 per month 
for 6 months. 


Model TV-40 


Terms: $3.85 after 10 day 
triol then $4.00 per month 
for 3 manths 


ee 8 eee ee ee ee ee 


a” 


INC. 
New York 34, N.Y. 


y @ 


Please send me the units checked. I agree to pay down payment within 10 days 
and to pay the monthly balance as shown, It Is understood there will be no finance 


or interest charges added. 


It is further understood that should I fail to make 


Parment when due, the fal] unpaid balance shall become immediately due and 


payable. 

{[] Model TW-11... Total Prive $47.50 oO 
311.50 within 10 days. Balance $6.00 
monthly for 6 months. 

“) Model 76 -. ..Total Price $26.95 oO 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 

{(— Model TD-55 .. Total Price $26.95 a] 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 

) Model TV-50 .. Total Price $47.50 oy) 


$11.50 within 10 days. Balance $6.00 


monthly for 6 months. 


.. Total Price $15.85 
Balance $4.00 


Model TV-40.... 
$3.85 within 10 days. 
monthly for 3 months. 


Model 670-A .. Total Price $28.40 
$7.40 within 10 days. Balance $3.50 
monthly for 6 months. 


Model 70 . Total 
$3.85 within 10 days. 
monthly for 3 months, 


Model TV-12.... Total Price $72.50 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months, 


Price $15.85 
Balance $4.00 


Zone State 


WARNE Goyoreie sana eck ae sista asierere miners clets 
Address 
City 
All prices net, F.0.B., N. ¥. C. 
- #47 _<aaena 


Model 76 


Terms: $6.95 after 10 day trial then 
$5.00 per month for 4 months. 


Model TV-50 


Terms: $11.50 after 10 day trial 
then $6.00 per month for 6 months. 
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BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the U.S. 


POSTAGE WILL BE PAID BY — 


MOSS ELECTRONIC DIST. CO., INC 
3849 TENTH AVENUE 


NEW YORK 34, N.Y. 


oHIPP ED 


ON APPROVA 


NO MONEY WITH ORDER 
NO ¢.0.D. 


Superior’s 
New 
Model 


76 


irs A CONDENSER BRIDGE 
ivs A RESISTANCE BRIDGE 


ivs A SIGNAL TESTER 


ivs A TV ANTENNA TESTER 


Specifications 


i CAPACITY BRIDGE SECTION 

4 Ranges: .00001 Microfarad to .005 Mi- 
crofarad; .001 Microfarad to .5 Micro- 
forad, .] Microfarad to 50 Microfarads; 
20 Microfarads to 1000 Microfarads. Will 
also measure the power factor of all con- 
densers from .1 to 1000 Microfarads. 
RESISTANCE BRIDGE SECTION 
2 Ranges: 100 ohms to 50,000 ohms; 
10,000 ohms to 5 megohms. 

\~ SIGNAL TRACER SECTION 
With the use of the R.F. and A.F. Probes 
included with the Madel 76, you can 


“Superior’s New 
Model TV-50 


moke stage gain measurements, locate 
signal loss in R.F. and Audio stages, lo- 
calize faulty stages, locate distortion and 
hum, ete. 
TV ANTENNA TESTER SECTION 
Loss of sync., snow and instability are 
only a few of the faults which may be 
due to a break in the antenna, so why 
not check the TV antenna first? locates 
a break in any TV antenna and measures 
the location of the break in feet from 
the set terminals. 
Complete with R.F. and AF. 

probes and tes? leads 


ee ee 


GENOMETER 


7 Signal Generators in Gne! 


 R.F. Signal Generator for A.M. 
i R.F. Signal Generator for F.M. 
iM Audio Frequency Generator 


Marker Generator 

R. F. SIGNAL GENERATOR: 100 Kilocycles 
to 60 Megacycles on fundamentals and 
from 60 Megacycles to 180 Megacycles on 
powerful harmonics. 


VARIABLE AUDIO FREQUENCY GENERA- 
TOR: Provides a variable 300 cycle to 20,- 
000 cycle peaked wave audio signal. 


MARKER GENERATOR: The following 
markers are provided: 189 Ke., 262.5 Ke., 
456 Ke., 600 Ke., 1000 Kc., 1400 Kc., 1600 
Ke., 2000 Ke., 2500 Ke., 3579 Ke., 4.5 Me., 
5 Mc., 10.7 Mc., (3579 Ke. is the color 
burst frequency.) 


Bar Generator 
Color Dot Pattern Generator 
Cross Hatch Generator 


BAR GENERATOR: Pattern consists of 4 
ee 16 horizontal bars or 7 to 20 vertical 
ars. 


DOT PATTERN GENERATOR (FOR COLOR 
TV): The Dot Pattern projected on any 
coior TV Receiver tube by the Model TV- 
50 will enable you to adjust for proper 
color convergence. 


CROSS HATCH GENERATOR: The pattern 
consists of non-shifting horizontal and 
vertical fines interlaced to pro- 
vide a stoble cross-hatch effect. 
Complete with shielded leads 


TRY FOR 10 DAYS 


BEFORE you buy! THEN if satisfactory pay in easy, interest free, monthly 
a a ee ee ey 


FIRST CLASS 


Permit No.61430 
New York, N. Y. 


payments. See coupon inside. 
We invite you to try before you 
buy any of the models described 
on this and the preceding pages. 
If after a 10 day trial you are 
completely satisfied and decide to 
keep the Tester, you need send us 
only the down payment and agree 
to pay the balance due at the 
monthly indicated rate. (See other 
side for time payment schedule 


details.) 
NO INTEREST 
OR FINANCE 


CHARGES ADDED! 


{f not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 


CUT OUT AND MAIL TODAY! 


